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HUGE PROPORTIONS OF THE NEW GOVERNMENT 
IRRIGATION DAMS. 

In the presence of the vast irrigation dams and 
reservoirs which are being built by the government for 
the reclamation of the arid lands of the West, our 
eastern reservoirs, such as the Croton and the 
Wachusett dams for the water supply of New York 
and Boston, look positively small. The largest of 
these reservoirs are the Shoshone, the Pathfinder, and 
the Roosevelt. The Shoshone dam, which will be 
the highest in the world, is being built in northern 
Wyoming, the Pathfinder dam in southeastern Wyom- 
ing, and the Roosevelt dam in Arizona. All three 
structures are greatly favored by the natural configura- 
tion of the country, which is such that, by damming 
up a • comparatively narrow cafion, the water is im- 
pounded in vast natural basins, which widen out above 
the sites selected, and afford unusual storage area. 
The new Croton dam is 297 feet high from the lowest 
foundation course to the crest, 1,168 feet long on the 
crest, carries a depth of water at the dam of 157 feet, 
and contains 833,000 cubic yards of masonry. Its 
total cost was $7,600,000, and the cost of the dam per 
million cubic feet of water stored therein was $1,900. 
Comparing these figures with those of the three irriga- 
tion dams, we find that the Shoshone dam is 175 feet 
along the crest; Pathfinder, 226 feet; and Roosevelt, 
650 feet. The height above foundations is, respec- 
tively, for Shoshone, 308 feet; Pathfinder, 210 feet; 
and Roosevelt, 280 feet. The depth of water at the 
dam at Shoshone is 240 feet; Pathfinder, 190 feet; and 
Roosevelt, 230 feet. While the new Croton dam can 
store 4,000 million cubic feet of water, Shoshone can 
store 19,863, Pathfinder, 43,560, and Roosevelt the 
enormous total of 61,000 million cubic feet of water. 
The great economy resulting from the advantages of 
lofty height and narrow width of the canons at the 
site of the dam is shown in the comparative cost per 
million cubic feet stored; for while the new Croton 
dam cost $1,900, Shoshone cost only $35,25, Path- 
finder $13.78, and Roosevelt $32.80 per million cubic 
feet of water. 

A feature which broadly distinguishes these western 
dams from our large eastern structures is that the 
outlets, instead of passing through the masonry of . 
the dam, are being formed in large tunnels, which are 
driven from the interior of the reservoir into the 
solid side walls of the cafion, and carried through the 
rock entirely around the masonry, finally discharging 
into the canon below. This has the advantage of 
allowing the dams to be built in one solid monolithic 
mass. 

♦ ■ m » • 

SUCCESS OF THE INDEPENDENT RAILWAY MOTOR CAR. 

Further proof of the ability of the independent 
motor car to meet the most severe requirements of 
railway service has recently been afforded by the per- 
formance of the gas-electric car, which was illus- 
trated in the Scientific American Supplement of 
March 10 of the present year. The new car is dis- 
tinguished from others of its class by the novel 
character of its motive power. Practically all of the 
independent railroad motor cars are driven by steam 
or gasoline engines; but in this car the equipment 
includes a gasoline engine, a generator, a storage bat- 
tery, and motors. The storage battery receives the 
surplus power from the generator when the load is 
light, and it is drawn upon for the extra power re- 
quired in starting the car or in climbing steep grades. 
The interposition of the generator and storage battery 
between the engine and the car axle was made prin- 
cipally to overcome the difficulties of mechanical trans- 
mission, and to realize the well-known economy which 
is secured when .the peak of the load is taken care of 
by a storage battery. Since the publication of our 
article, the car has traveled over 18,000 miles without 
any cost for repairs, except that due to the renewal 
of brake shoes. After being used in preliminary serv- 
ice on eastern railroads, it was sent from Phila- 
delphia to Kansas City under its own power, and 



since its arrival it has been in continuous service on- 
the, Missouri and Kansas Interurban Railway. Dur- 
ing the run to Kansas City the average speed for a 
considerable part of the distance was 45 miles an 
hour. During a round trip of 550 miles on the Santa 
PS system an average speed was maintained of 40 
miles per hour; and on a round trip of 118 miles 
over the Burlington branch, where the grades run as 
high as 3% per cent and curves of 16 degrees are en- 
countered, the average speed was 27 miles per hour. 
The advantage of reserve power, which is a dis- 
tinguishing feature of this system of propulsion, was 
seen during a snowstorm early in the year, when, 
although the regular trains were delayed, the motor 
car was able to force its way through the drifts and 
maintain schedule time. 

The continued success of the independent-unit car 
will tend to modify the present system of running 
long trains at considerable intervals and substitute a 
system of shorter trains, or single-car units, running 
at more frequent intervals. The elaborate and costly 
electric installations which are being carried out by 
the New York Central and Pennsylvania Railroads are 
expected to result in a great development of traffic, 
and a wide extension of the suburban radius, mainly 
because of the frequent short-train service which will 
be rendered possible. Where the density of the traffic 
is not sufficient to warrant the heavy expense of third- 
rail or trolley equipment, the independent motor car 
is certain to find an ever-widening field of usefulness. 

•» i t i m ■ 

* THE CALIBER OF A GUN. 

There is surely no word in the nomenclature of 
guns, big and little, which has caused, and is causing, 
so much confusion in the lay mind as the word 
caliber. Evidence of this is to be found in the large 
number of letters which we receive, asking for the 
exact meaning of the wxjrd as used in its different 
applications. The majority of these letters indicate 
that the confusion arises chiefly from the use of the 
term in an adjectival sense to indicate length, as when 
we say, a 50-caliber, 6-inch gun. The word caliber as 
applied to artillery signifies essentially and at all times 
the diameter of the bore of a gun measured diam- 
etrically from face to face of the bore, the diameter 
measured on the rifling being, of course, somewhat 
larger. A gun, then, of 6-inch caliber is a gun whose 
bore is just 6 inches. For convenience, and because 
the power of a gun, when once its bore has been de- 
cided upon, depends so greatly upon its n ength, artil- 
lerists are in the habit of defining the length of the 
gun in terms of the caliber. Thus, the 12-inch 
United States naval gun, which is 40 feet in length, 
is spoken of as a 40-caliber, 12-inch, the length being 
just forty times the bore. The ,6-inch rapid-fire gun, 
as mounted on the latest ships of the navy, is a trifle 
under 25 feet in length and is, therefore, known as a 
50-caliber gun. From this it will be evident that the 
term may refer either to the diameter of the bore, or 
to the diameter of the bore used as a unit of length. 
In the case of small arms, the caliber is expressed in 
hundredths of an inch, as when we say a 22-caliber 
or 32-caIiber pistol, meaning that the bore is 0.22 or 
0.32 of an inch in diameter. 

A NEW PROBLEM AND ITS SOLUTION, 

The unlooked-for rise of temperature in the New 
York Subway, due , to the operation of the trains, 
proves, once more, how essential it is, in planning 
a new work of this kind, to consider carefully the 
effect of any novel conditions that enter into it. It is 
seldom that a great engineering project of this magni- 
tude receives such exhaustive consideration as was 
given to the preliminary plans for the Subway. More- 
over, no expense was spared either in the construction 
of the tunnel or in its equipment, to render it in every 
particular absolutely first-class. And yet, it was dis- 
covered, as soon as the first spell of hot weather was 
encountered, that instead of the air in the Subway 
being, as was confidently predicted, cooler than that 
of the streets above, it was considerably warmer. The 
trouble was found to be due to the radiation of heat 
from the powerful motors. That electric motors, do- 
ing such heavy duty as those which drive the Sub- 
way trains, become heated and radiate a large amount 
of heat into the surrounding atmosphere was, of 
course, well known; but until the opening of the 
Subway, electrical traction in New York had been 
confined to the street-car and elevated-railroad service;. 
and since the cars were run in the open, where the heat 
was quickly dissipated, no inconvenience resulted, and 
there was nothing to suggest that heat from the 
motors might, under other conditions, become a seri- 
ous problem. 

As the result of a very thorough investigation of the 
problem, the Rapid Transit engineers have installed a 
system of ventilation and cooling which, -up to the 
present, has been showing highly satisfactory results. 
A plant for cooling the air has been established at 
the Brooklyn Bridge station, and a series of ventilat- 
ing chambers has been built between the Bridge sta- 
tion and Ninety-sixth Street. The ventilating open- 



ings are placed midway between the stations. Each 
consists of a large chamber, opening out from the side 
of the tunnel, equipped with a series of shutters ar- 
ranged somewhat after the plan of Venetian shutters, 
which are so balanced that normally they remain 
closed. At the approach of a train, the pressure of 
the air which is being driven forward in front of 
the train raises the shutters and the heated air is 
driven out into the chamber. The vacuum created at 
the rear of the train causes the shutters to close as the 
train passes by, and the same suction tends to draw 
the air in through the openings at the station which 
the train has just left, the double action of expulsion 
and suction thus serving to renew continually the 
whole body of air within the Subway. At each ventil- 
ating chamber there is. an electrically-driven exhausting 
fan, which is used during the night when traffic is light, 
the combined capacity of the fans being sufficient to 
exhaust the heated air and bring in fresh and cold 
night air from the outside. 

The Bridge station was selected for the experiments 
in air cooling for the reason that it is the warmest 
station on the whole system. The plant consists of 
four driven 6-inch wells, 45 feet deep, which take 
water from a level about 20 feet below the station 
platform. The water is pumped at a temperature of 
61 deg. F., and distributed through two large cooling 
coils, which contain an aggregate length of nine 
miles of one-inch pipe. The coils are inclosed in sheet- 
iron casing, and air is forced through them by four 
motor-driven fans capable, together, of delivering 150,- 
000 cubic feet of air per minute. After passing 
through the coils the air is forced through two large 
distributing ducts, which are suspended from the ceil- 
ing, immediately over the two platforms. The cooled 
air is finally discharged from the bottom face of the 
ducts and -flows directly down upon the platforms. 
The plant has proved to be a great success, as is shown 
by the fact that, whereas before it was put in, the 
Bridge station was always several degrees warmer 
than Fourteenth Street station or that at Forty-second 
Street, the conditions are now reversed, and the 
Bridge is always cooler than the other stations, on 
some occasions by as much as 6 degrees. Tests taken 
during one of the warmest days of the summer show- 
ed that the temperature had been, lowered as much 
as 8 deg. below what it would have been before the 
cooling plant was put in. With the erection of similar 
plants at Fourteenth Street and the Grand Central 
station, and the completion of the system of ventilat- 
ing chambers, it is confidently expected that the tem- 
perature of the Subway will be restored to normal con- 
ditions. 



A NEW PROCESS FOR THE COMMERCIAL UTILIZATION 
OF ATMOSPHERIC NITROGEN. 

Nearly ten years ago— to speak more accurately, 
in 1898 — Sir William Crookes, then president of the 
British Association for the Advancement of Science, 
compiled a series of disheartening statistics, the pur- 
pose of which was to present a picture of the fate 
that awaited us if something were not done to aug- 
ment the world's wheat supply. At the time when Sir 
William delivered himself of his remarkable fore- 
boding, about 163,000,000 acres of the globe were cul- 
tivated for wheat, yielding annually 2,070,000,000 bush- 
els, on the assumption that 12.7 bushels could be 
grown on each average acre. In thirty years, the 
president of the British Association pointed out that 
3,260,000,000 bushels would be required, that only by 
increasing the yield to 20 bushels for each acre would 
future demands be satisfied, and that 150 pounds of 
sodium nitrate must be annually mingled with the 
soil of every acre in order to encourage it to this 
greater activity. Inasmuch as the 12,000,000 tons of 
nitrate thus required were not then available, Sir 
William was not inclined to take a very cheerful view 
of the world's future breadstuff supply. 

Fortunately, Sir William's gloomy forecast has not, 
been fulfilled, but it had at least the effect of prompt- 
ing chemists to devise ways of utilizing the nitrogen 
of the atmosphere. Perhaps the method of attaining 
this end with which Americans are most familiar is 
that of Bradley and Lovejoy, who built a plant at 
Niagara Falls, but never attained a commercial suc- 
cess. Bradley and Lovejoy, it will be recalled, em- 
ployed potentials of 10,000 volts, securing steadiness 
in the discharges by the use of a rotating framework 
and of projecting electrodes. Arcs were produced 
and interrupted at the rate of 414,000 a minute, al- 
though the apparatus was only of five-kilowatt size. 
The technical obstacles encountered in the utilization 
of this apparatus proved a sufficient cause for aban- 
doning the plant, notwithstanding the fact that much 
nitric acid was produced. 

In Norway Birkeland and Eyde have attacked the 
problem in a different way, and apparently with such 
success that their plant at Notodden (described on 
another page), started in May, 1905, may be destined 
to endure. The high-tension arc in this Norwegian 
process is produced between water-cooled electrodes 
of copper tubing, which electrodes are held in the 
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middle of an electro-magnetic field and are connected 
with a high-tension alternator. With a working po- 
tential of 5,000 volts and an alternating current of 50 
periods per second, disk-flames are produced, which 
are inclosed in furnaces. By means of blowers 2,649 
cubic feet of air are gently forced through each fur- 
nace every minute, which amount of air after leaving 
the furnace is charged with about one per cent of 
nitric oxide. The temperature of the hot air is re- 
duced from 1,292 deg. F. to 122 deg. F. by sending it 
first through a steam boiler (the steam from which 
is used in making calcium nitrate) and then through 
a special cooler. 

After converting the nitric oxide into nitrogen per- 
oxide, nitric acid is formed by sending the gases 
through towers filled with broken quartz over which 
water trickles. The solution is conveyed to tanks 
containing limestone, with which it reacts and pro- 
duces neutral calcium nitrate. After evaporation, con- 
centration, and solidification the nitrate is obtained in 
marketable form. 

It is stated that by this process calcium nitrate con- 
taining 13.2 per cent of nitrogen can be produced at 
a cost of $20 per ton, and sold for $40. This very 
respectable profit undoubtedly explains the erection 
of a 30,000-horse-power plant, which it is said will be 
shortly in operation. 

. « i n » — '■ 

CARBON DIOXIDE POCKETS IN FRANCE. 
In the Auvergne region of France a large amount 
of carbonic acid gas comes from the soil, and is one 
of the last traces of the former volcanic activity of 
this region. All the springs contain a large quantity 
of the gas. These springs are found generally in the 
fissures of the ground which allow the water to rise. 
One of the Montpensier springs in the Puy de Dome 
region has been long known as the "poisoned spring." 
Animals which descend into the cavity to drink are 
soon asphyxiated by the gas which is given off by the 
water and accumulates here. Bodies of birds, rabbits, 
dogs, sheep, and other animals are found, and even 
persons have narrowly escaped. Vegetation is also 
affected by an overdose of the gas.. Spots can be seen 
running in a line across the fields, where the plants 
have suffered from gas coming up through the fissures 
of the ground at different points. Soundings show the 
presence of a great quantity of gas, and it is usually 
in a very pure state. Such gas forms a source of com- 
mercial value, and could be utilized practically, as is 
done in Germany at present in Westphalia and other 
regions. At present the amount of carbonic acid gas 
given off per day is estimated at one million cubic 
feet, and this could be much increased. Aside from 
the gas production we have other interesting phenom- 
ena here. The fissures containing the springs occur 
in. a calcareous marl in which the fauna consist of 
mammiferous animals such as the rhinoceros, croco- 
dile, turtle,, and others. Two of the springs are re- 
markable. Both of them come from cavities from 8 to 
10 feet deep, in the midst of clay and mud. Excava- 
tions made at 15 feet depth show Gallo-Roman vases, 
one complete human skeleton, several skeletons of 
horse, cow, sheep, which have commenced to fossilize. 
Two feet below this were found remains of the mam- 
moth, with skin and tusks, which indicate an unusu- 
ally large specimen. Debris of bison bones is found. 
The cavities form veritable bone-pockets, coming from 
the local enlargement of the fissure by the action of 
the spring. The original depth of the pocket seems 
to be at least 60 feet. Different epochs from 50,000 
years to 2,000 years are shown by the various layers 
of bone deposits in the cavity, which has been filled 
up by the deposits from the spring, and the water 
continued to flow through this. The animals and 
human beings do not seem to have been drawn into 
the cavity by the stream of water, but they must have 
descended into it in order to drink, for the access is 
easy, and were then asphyxiated. Such a fossil-bed in . 
the form of a pocket seems to be unique. 



HOW TO STUDY INDUSTRIAL CHEMISTRY. 

The recent announcement by the New York Uni- 
versity School of Commerce, Accounts, and Finance 
of an entirely new course in industrial chemistry for 
the school's first-year students of Business Manage- 
ment raises anew an interesting question. The dis- 
tinctive feature of the course is that it is to be given 
to men who have not had any previous training what- 
ever in scientific studies. Not even a knowledge of 
physics or of the most elementary chemical laws is to 
be presupposed by the instructor. Nevertheless, the 
school officials believe that students can obtain from 
the course a knowledge of the chemical principles in- 
volved in the more important industrial processes, 
which ought to prove of considerable advantage to 
them in whatever line of technical work they may be 
engaged. The question is, can so broad and difficult 
a subject as industrial chemistry be taught profitably 
in a one-year course? 

The circular of the School of Commerce describes 
the course as follows: "A practical study of the chem- 
ical processes involved in the production of various 



commodities, including iron and steel, copper, and 
other metals, soap, glass, dyes., and the like. The 
work will be adapted especially to the needs of men 
who are connected with manufacturing concerns and 
do not have a technical education." The instructor is 
Prof. Martin A. Rosanoff, of the university faculty, 
who has long been a student of this subject, particu- 
larly in its more practical aspects. The course is to 
have a two-hour session every Thursday evening 
throughoutjas college year, and the instruction is to 
be givelPHWicipally by lectures and experiments be- 
fore the class. How widely the New York University 
plan differs from the ordinary method of teaching the 
subject, is made evident by a brief comparison with 
the corresponding courses in other universities and 
in the technical schools. 

The usual arrangement in a four years' college or 
scientific school curriculum, where considerable stress 
is laid upon the study of chemistry is somewhat as 
follows: In the first year the student has one lecture 
course in inorganic chemistry running through the 
year for say two hours or three hours per week. Gen- 
erally there is a first year laboratory course also, in 
which students perform a prescribed set of introduc- 
tory experiments. During the second year the stu- 
dent continues his lectures and laboratory work in 
inorganic chemistry and begins qualitative analysis. 
In the third year he attends lectures in organic chem- 
istry, and takes up quantitative analysis in the labo- 
ratory: In the fourth year his laboratory practice is 
devoted to organic chemistry, and his lecture work 
probably to industrial chemistry. 

At the end of such a. four years' curriculum, where- 
in the student's time is devoted largely to the study 
of chemistry, he is entitled to rank as a fairly well- 
trained chemist. But suppose he should abandon his 
chemical work at the end of the third year's study. 
In that case he would still be ignorant of the most 
important branch of chemistry, namely, the applica- 
tion of chemical laws to industrial processes. Sup- 
pose he should stop at the end of the second year's 
work. He would have no knowledge at all of the 
chemistry of sugar, the alcoholic beverages, colors and 
dyes, explosives, and so on through a long list of im- 
portant products, all of which are outside the range 
of inorganic chemistry, and therefore still unknown. 
There are many college and scientific school graduates 
holding the Bachelor of Science degree who have had 
two or perhaps three years' work in chemistry, and 
still have no chemical knowledge that could be of 
any practical use to them in business life. They do 
not know the difference between the chemical compo- 
sition of iron and of steel, or between coal gas and 
water gas. They have no idea how glass is made, 
how artificial dyestuffs are produced, or how they 
should be used; how wood pulp is transformed into 
sheets of smooth paper; or how basic steel is now 
made from the impure ores which have lain useless 
for generations. 

Their ignorance, which usually strikes the practical 
self-educated man as quite incomprehensible, is due 
simply to the fact that their studies have been based 
on a wrong idea. They have started out as if they 
were about to learn all that is to be known of chemical 
laws and processes, and have broken down before they 
obtained even a small measure of useful knowledge. 
Nevertheless, thousands of young men in the colleges 
and technical schools are to-day following in their 
footsteps, and will accomplish just as little. Indeed, 
under the usual college plan of reserving a study of 
the practical applications of chemistry until the very 
end of the college course, it is difficult to see how 
those students who are not specializing in the subject 
could be expected to derive anything except a certain 
amount of mental cultivation from their courses in 
chemistry. 

That Prof. Rosanoff is strongly in favor of a simpler 
and more direct method of training is evident from 
a recent interview, in which he says: "It seems to me 
that . we ought to discriminate between a knowledge 
of the essentials of a subject and an exhaustive knowl- 
edge of both fundamental principles and details. Just 
this lack of discrimination makes the education of 
many men one-sided. Being afraid to ignore any- 
thing, they start out to acquire a general education, 
with the apparent intention of learning everything 
about everything. The result is that they generally 
miss just the information and training that would do 
them most good. In the course jn industrial chem- 
istry planned for the School of Commerce an earnest 
attempt will be made to guide the students in learn- 
ing essential facts which a thoroughgoing business 
man ought to know, and in avoiding the pitfalls of 
fruitless, desultory study. We are not expecting to 
develop scientists or practical chemists, but we do ex- 
pect to give useful and needed help to many a young 
man who is ambitious to increase his technical or 
commercial efficiency." 

The need of such a course as the New York Uni- 
versity School of Commerce has instituted is obvious 
to anyone who has ever been connected with almost 
any manufacturing establishment. Even those con- 



cerns which carry on purely mechanical processes fre- 
quently find their operations handicapped by a mis- 
understanding of chemical laws. It would probably 
be difficult to estimate how much time and cash has 
been lost by manufacturers on account of the ignor- 
ance of their clerks and salesmen as to the technical 
features of manufacturing. For this reason the out- 
come of the New York University experiment will un- 
questionably be watched with great interest by the 
officials of progressive industrial corporations. If 
Prof. Rosanoff succeeds with his students, as we ex- 
pect and as we sincerely hope, he will have performed 
a valuable service in pointing out a new pathway for 
many young men toward efficiency and advancement. 



ACTION OF RADIUM ON ORGANISMS. 

Experiments to show the action of radium upon the 
organism have been carried on at Paris by C. Bou- 
chard and V. Balthuzard. In the first experiment, they 
introduce 30 grains of radiferous sulphide of barium, 
contained in a collodion bag, into the peritoneal cav- 
ity of a rabbit. The substance gives but a small 
amount of rays, but on the contrary produces an ema- 
nation which keeps passing through the collodion bag 
to the outside. The rabbit decreased in weight from 
1.2 to 0.94 pound in five days, and succumbed on the 
tenth day, after being paralyzed. The autopsy showed 
a congestion of the lungs and entrails. A guinea-p'ig 
used in another experiment died in eight days, while 
a second animal used as a check, to which ordinary 
collodion bags were applied, thrived and even gained 
in weight. On the eighth day the blood taken from 
the check animal showed 16,000 white and 5,200,000 
red corpuscles in proportion to" 5,600 white and 4,600,- 
000 red corpuscles for the radium-treated animal. The 
action of the radium is clearly seen. A small dose, if 
the emanation is continuous, will kill the animal. The 
presence of the emanation is found in the tissues of 
the animal, or localized in the organs, and a photo- 
graphic plate shows this, especially in the lungs and 
the super-renal capsules. A closer method is to meas- 
ure the emanation by extracting it from each organ 
by the mercury pump and then finding the electric con- 
ductivity of such gas. A guinea-pig was treated by 
radium and the gas extracted from the different or- 
gans. After one hour the gas was observed by the 
electric method to measure the amount of emanation, 
and under identical conditions. By volumes, the order 
for the largest amount of emanation is the following: 
lungs, kidneys, super-renal capsules, spleen, skin, liver. 
But when taken by weight, we find that one grain of 
the super-renal capsules contains as much emanation 
as 4.7 grains of the spleen, 11.4 grains of the lungs, 
15 of the skin, 60 of the liver, and 100 of the kidneys'.' 
In the above case the animal had been given a sub- 
cutaneous injection of.. 1.5 cubic inches of gas con- 
taining the emanation given in four days by 0.4 grain 
of radium, and it was killed after four hours. The 
researches showed that the radium increases the zy- 
motic action of pepsin, pancreatin, and the ferments 
in general. The localizing of the emanation on the 
secreting glands is to be noticed, and is not without 
importance in therapeutics. It explains perhaps the 
stimulating action given by mineral waters upon the 
secretions, when the water has been taken at the 
springs. Mineral springs have already been found to 
give off radium emanations in considerable quantity. 

— .»!»■ 

A NEW WIRELESS TELEPHONE. 
The Paris journals report that M. Maiche, a well- 
known inventor, has made a sensational discovery in 
the field of wireless telephony. His new apparatus 
consists of two posts which are placed in his prem- 
ises. Each post consists of a telephone, battery, a 
special form of induction coil and a frame which is 
formed of a series of insulated wires. One post is 
placed in the garden and a second one in a room in 
the building some distance off, about 100 feet, and sev- 
eral walls, doors, and windows come between the posts. 
Conversation can be carried on easily, and the sound 
is clear. The inventor started five years ago to work 
on the question. At the chateau of Marchais, belong- 
ing to the Prince of Monaco, he made experiments 
using the earth as a conductor, and these were suc- 
cessful at a distance of two miles. One year after- 
ward he was able to communicate between Toulon and 
Ajaccio in Corsica, over the sea at 180 miles distance, 
using the sea as a conductor for the waves. These 
experiments were kept secret, however. As the new 
apparatus works without the use of ground, the results 
are more important. He expects to increase the dis- 
tance indefinitely by giving more power to the appa- 
ratus, which is only in its first stages. Submarine 
boats could use the system to, good advantage. 



Pre-eminent among the skilled craftsmen of China, 
the carpenter still maintains the leadership. Though 
almost invariably wedded to the use of the tools of 
his ancestors and to their methods, judged by results 
he is more efficient in, his line, says the Engineering 
Magazine, than are the average of the foreign-trained 
fitters and machinists in theirs. 
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A NEW -30,000-HOESE-POWEE PLANT AT NIAGARA 
i FALLS! 

BY OBBIN B. DUNLAF. 

It is the expectation o| the' Niagara Falls Hydraulic 
Power and , Manufacturing; Company that, it will be 
prepared to deliver electing power from its No. 3 sta- 
tion in February or March, next- This station is to 
be located at the water's edge in the Niagara gorge, 
a few hundred feet to the north of its present power 
house. The new station will be the greatest yet built 
by this company, and it is preparing to place a nota- 
ble installation in it. The new power house will be 
500 feet long, 95 feet wideband 40 feet high. The de- 
sign was made by engineers of, the company, and 
guarantees a substantial and imposing structure. It 
will be built of concrete, 
with steel frame, the steel 
to be delivered about De- 
cember 1. A double cage 
electric elevator installed 
at the south end of the 
building will afford a 
means of reaching the sta- 
tion from the top of the 
high bank. 

The turbine-generator in- 
stallation will consist, of 
thirteen units of 10,000 
horse-power each, and two 
exciter units of 1,000 horse- 
power each. The turbines 
and generators, which will 
make 300 revolutions per 
minute, will be the first of 
this speed installed in con- 
nection with the Niagara 
power development. There 
will be a penstock for each 
turbine. The shafts will 
be horizontal and placed at 
right angles to the length 
of the power house, which will be divided by a cen- 
tral wall, the turbines to be on one side and the gen- 
erators on the other. The switchboard will be in the 
generator room on a gallery that will run parallel to 
the river and overlook the entire interior of the sta- 
tion. Three towers will be built up the face of the 
cliff between the penstocks, and the supports of the 
cables for the vertical transmission will be similar to 
those in use in connection with the transmission from 
No. 2 station for the past three years. A minimum 
head of 200 feet will be used for the development. 

The work which the company has done at the top 
of the high bank, in preparation for the extension of 
its power facilities, is the most notable ever under- 
taken by it. A canal has been built from the old canal 
basin, which is fed by a canal leading through Niagara 
Falls from the Niagara River above the Falls, to a 
new forebay north of the flour mills on the company's 
lands. This canal extension is 200 feet long, and of a 
width varying from 50 to 70 feet, while it will carry a 
depth of water of from 20 to 25 feet. The canal sec- 
tion as well as the entire forebay were excavated from 
solid rock. A concrete wall has been built along each 
side of this new connecting canal, while along the cliff 
side of the forebay a concrete retaining wall 30 feet 
high, 25 feet wide at the bottom and tapering to 15 
feet at the top has been built. In this great retaining 
wall, at a distance of every '53 feet, there is a three- 
tooth expansion joint, the sides of the teeth or lugs of 
which batter one inch to the foot, and are coated with 
a preparation of asphalt and coal tar to make the joint 



waterproof. Cracking the great wall at predetermined 
points will prevent it from cracking promiscuously, 
while provision is also made for any shrinkage which 
may occur, and the structure remains water-tight. 

Intakes for the fifteen penstocks which will lead the 
water down to the power station below have been built 
right in the retaining Wall. Thirteen of the penstocks 
have a diameter of nine feet, and two are five feet in 
diameter. The larger penstocks will supply water to 
the 10,000-horse-power turbines, while the^^/* <er pen- 
stocks will furnish a supply of water toTBtetrbines 
of the exciter sets. The penstocks have large bell 
mouths on the water side of the wall. Then come the 
nine-foot valves, and then the penstock proper. The 
vent pipe at the top of each penstock is built right 




Elevation of Power House, Penstocks, Facing Wall, and (jtate House. 



into the wall, and a ladder affords access to the rear 
of the valve, when the water is out of the penstock. 
An innovation worthy of note is that the valve of 
each penstock will be operated' directly from the power 
house by ah individual, specially-designed motor of 
20 horse-power, operating suitable mechanism. 

The penstocks will have flexible flanges riveted to 
them in the forebay wall, to prevent water seeping 
through along them from the forebay. A complete 
drainage system is provided underneath the bottom of 
the forebay. It runs the entire length, and consists 
of pipe varying from three to two feet in diameter. 
So carefully has the entire work been planned, that 
in case of injury to the main shut-off valves, the re- 
taining wall is designed so that two steel gates can 
be quickly slipped into place in front of any of the bell 
mouths, and the main valve removed for repairs or 
adjustment. 

Last year the Niagara Falls Hydraulic Power and 
Manufacturing Company completed a concrete facing 
wall on the cliff back of power station No. 2, and it 
plans to erect a similar wall back of this new power 
station. It will be even more massive than the facing 
wall first erected by the company, and the giant pen- 
stocks will be built right in it, giving a pilaster effect 
when viewed from the Canadian side or in the gorge; 
moreover, between each penstock there will be an 
arched effect that will be very effective. Tfc' 1 con- 
crete sheathing of the penstocks will be part of this 
wall. Between the old canal basin and the new fore- 
bay inlet gates have been installed in the connecting 



canal. They are three in number, each 16 feet wide 
and 30 feet high or deep. They will be used only 
when it is found necessary to remove the water from 
the forebay. They are operated by heavy gearing 
driven by electric motors, and it is evident they are 
for safety purposes. A gate house with steel frame 
and expanded metal covering will be built over them. 
The waterway leading from the basin to the forebay 
is so designed that the water will have a retardation 
from 4% feet per second to two feet per second. The 
entrance to the forebay is protected by q, stationary 
steel boom, which will deflect ice and debris over the 
ice-run gates. These gates are built into the side of 
the waterway, and are so designed as to lower and 
allow water to flow over the top and carry ice away. 

They are the largest of 
this type of gate ever built, 
being 12 feet deep, 16 feet 
wide, and three in number. 
They will be operated by 
motors, and can be instant- 
ly adjusted or set to any 
requirements of ice dispo- 
sal, at the same time caus- 
ing the least possible waste 
of water. An ogee dam, 
made of solid concrete and 
sheeted with steel, has 
been located at the bottom 
of the ice-run gates. The 
gates lower back of it, and 
when the ice comes over 
the gates, it will strike the 
dam and be deflected into 
the ice run proper. This 
ice run will conduct it over 
the bank and to the river 
below without causing a 
spray cloud to arise and 
float about, causing ice 
mountains, which in this 
locality have been found to be a source of danger to 
the power houses. A gate house will be erected over 
the forebay, and cranes will run its full length. There 
will also be a gate house over the ice-run gates, while 
a foot bridge will cross the forebay at the south end. 
In order that the heavy parts of the machinery to 
be installed in this new power house may be handled 
safely and expeditiously, a steel crane runway 200 feet 
long, and consisting of two pairs of cantilever trusses 
on which a traveling hoist capable of lifting 50 tons 
is operated, has been erected. It extends from the 
railroad tracks on the company's land to a point over- 
hanging the cliff 40 feet, and drosses* 'the forebay'.*'" It 
was built by the Buffalo Structural Company, and will 
remove material from the cars directly to the station. 
It is the first crane of the kind erected at Niagara. 
The chief engineer of the company is John L,. Harper, 
and it is under his supervision that this great work 
is being built. 

The company hopes that by next August it will 
have its main waterway deepened and widened to its 
full limits, which means that it will be 100 feet wide 
in all parts below Port Day, and that it will carry 
about 18 or 20 feet of water. During the present 
year great headway has been made. There has always 
been a narrow section in the vicinity of Third and 
Niagara Streets where it was impossible to get the 
city to rebuild bridges; but under an agreement be- 
tween the city and the power company this work has 
been going on during the past summer, and the canal 
has been made 100 feet wide there. A magnificent 





The Steel Crane Runway, Ice Gates to the Left. 



Scene iu Forebay, Showing Mouth of Penstock. 
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new concrete bridge is being built to replace an old 
steel truss affair, and this bridge will be ready for 
crossing this fall. It is 110 feet long and 200 feet 
wide, covering the entire intersection of the streets 
referred" to. Above Fourth Street the company's 
dredges are taking out the final bench of rock to widen 
the canal, and next spring the Fourth Street bridge 
will be taken out and a new structure put in. Thus 
by August next the work that has been under way 
more than a half century will have been completed. 

The company is under contract to furnish the Pitts ; 
burg Reduction Company 37,000 electrical horse-power 
from the new station early next year. The Pittsburg 
Reduction Company has completed the foundations of 
a very large new works to the north of the forebay 
site, between the New York Central tracks and the 
edge of the high bank. 

It will be recalled that at the hearing before Sec- 
retary of War Taft in Niagara Falls on July 12 last, 
the Niagara Falls Hydraulic Power and Manufactur- 
ing Company asked permission to divert 6,400 cubic 
feet of water per second from the upper river. The 
secretary later gave the company a permit to use 
4,000 cubic feet, but it is understood that the addi- 
tional 2,400 cubic feet will be allowed as soon as the 
company has this new plant ready for operation. 



ARCHDEACON'S AIR-PROPELLED MOTOR BICYCLE. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

M. Ernest Archdeacon, well known in Paris for his 
experiments with aeroplanes, has lately brought out 
a curious apparatus in the shape of a propeller -driven 
motor-cycle. This he constructed in order to make ex- 
periments upon different forms of blades and show 
their efficiency. He claims that the propeller, when 
well designed and adapted to the apparatus which it 
is intended to propel, has an efficiency which is to be 
compared with other forms of mechanical transmis- 
sion. To show what can be done in this direction he 
built the present machine, which is certainly original 
and one of the first of its kind. What is more, it 
travels at a surprising speed. With a small air-cooled 
motor revolving the propeller, the latter pulled the 
bicycle and its rider — a combined weight of 335 pounds 
— at a speed of very nearly 50 miles an hour in an 
official trial made on September 12 over a stretch of 
good road not far from Paris. A number of persons, 
together with the official timekeeper, were on hand to 
see the test. The new bicycle, mounted by the cham- 
pion Anzani, is shown in our engraving. 

At the middle of the frame is mounted a Buchet 
two-cylinder light air-cooled motor, with the cylinders 
mounted in V-shape on an aluminium crank-box. The 
motor will give six horse-power. It is located cross- 
wise of the frame. On the shaft is a small pulley, 
from which a triangular-section belt passes above to a 
larger pulley. The latter is mounted directly upon 
the long shaft of the propeller, which runs in two 
ball-bearings fixed to the frame and a third or outer 
bearing which is held to the frame by two long rods. 
On the end of the shaft is fixed the large aluminium 
propeller, which has perforated blades covered with 
gold beater's skin. A hand wheel is mounted at the 
back end of the propeller shaft so as to control the 
propeller for starting and stopping. A gasoline tank 
and spark-coil complete the outfit, and the whole is 
very light, weighing not more than 150 pounds. 

Anzani took his place in the saddle and set the 



motor going, and then brought the propeller up to 
full speed. Even before reaching the top speed of the 
propeller the motor-cycle commenced to move, first at 
five miles, then at ten miles an hour, and soon began 
to run at a high speed. An official test of the speed 
was then made by two timekeepers. On a second run 
Anzani made a fine rush over the ground at full speed, 
and succeeded in covering a kilometer in 42 2/5 sec- 
onds, or at a speed of 49% miles an hour. 

As to what is the practical use of such an apparatus, 
M. Archdeacon thinks that it will be of great utility 
in ascertaining the comparative values of different pro- 
pellers, so as to find the best form and adjust the 
blades at the proper angle. These tests can be very 
quickly carried out, more so perhaps than with most 




Excavating the Power House Site. 

other methods, and one propeller is soon taken off 
and another one substituted for it. In any case such 
a combination, which enables a good part of the mo- 
tor's power to be transmitted to the propeller, is a 
novelty and may lead to other results of value either 
in theoretical or practical work. If a machine could 
be constructed with the propeller located directly on 
the engine shaft, there would be no loss in speed re- 
duction from the engine to the propeller, and the full 
engine power would be had at the blades. Then the 
speed actually obtained compared with the speed which 
should be made with the horse-power developed by the 
engine, would give directly the efficiency of the pro- 
peller. 



How Waste Is Turned into Money. 

In a discussion of waste utilization it is customary 
to begin with that shining example of what can be 
accomplished along these lines — the coal-tar indus- 
try. A few years ago the thick, black, viscid liquid 
which condenses in the pipes during the distillation 
of gas from coal, was not only waste and useless, but 
its removal was a positive nuisance and a source of 
trouble and expense. To-day this tar on further dis- 
tillation yields a series of products each of which 
is the basis for a valuable chemical manufacture. 
Among these products are paraffine, naphtha, benzol, 
creosote, anthracene, carbolic acid, naphthalene, and 
pitch. Basic oil of coal tar is the source of the splen- 
did aniline colors, the various hues of which are due 
to the oxidation of aniline by means of acids or other 
chemicals. The utilization of some of these products 
has called into being entirely new industries in the 
manufacture of dyes, perfumes, medicaments, anti- 
septics, paving materials, and fuels. 

It is undoubtedly true that no branch of science has 
contributed more to our knowledge of the waste values 
than chemistry, and a very large number of the great 
advances have been made along chemical lines. One 
of the most important of these was L>e Blanc's discov- 
ery that the treatment of chloride of sodium — common 
salt — with sulphuric acid gave hydrochloric acid and 
sulphate of soda. This led to the upbuilding of one of 
the world's greatest industries of to-day, that of soap 
making, which formerly had been limited to the soda 
derived from the sulphuric acid manufacture. Hydro- 
chloric acid, at first a waste, was soon found to be a 
valuable agent in bleaching. Originally, however, this 
use was not extensive, and it was necessary to employ 
a decomposing agent to obtain the chlorine from the 
acid. This agent was binoxide of manganese; and 
while the products of the decomposition other than 
chlorine were at first allowed to go to waste, a com- 
plete system of reclamation was soon developed. 

The use of furnace slag, in former years not only 
useless but expensive to remove as well, is becoming 
more general for various commercial purposes, and 
the field for further development is excellent. At 
present, quantities of this material are made into 
bricks, paving stones, cements, and used as fertilizer. 
Slag wool, made by blowing steam through a stream 
of melted slag, is a splendid heat-insulating material. 
The heat in the slag as it runs from the furnace has 
also been used in various ways. A good example of 
metallurgical waste utilization is found in the pro- 
duction of pure tin, good weldable iron, ammoniac, and 
Prussian blue, from the waste clippings of white iron. 
The introduction of the gas engine offers excellent 
means for employing waste blast-furnace gases, though 
these have previously been made use of in other ways. 

Few indeed are the industries which have developed 
utilization of by-products to such a state of perfection 
as has the slaughtering industry. It is no exaggera- 
tion to say that the animal slaughtered is used from 
the tip of the horn to the hair at the end of the tail. 
The quantity and variety of the products from for- 
merly useless portions of the carcasses are almost in- 
credible. Some of these are gelatine, glue, fertilizers, 
hair, bristles, neat's foot oil, bones, horns, hoofs, 
glands, and membranes from which are obtained pep- 
sin, thymus, thyroids, pancreatin, parotid substances, 
capsules, etc.; soap-stock, glycerine, isinglass, albu- 
men, and hides, skins, wool, and intestines. 





On This Curious Machine a Speed of 49?£ Miles an Hour Was Made. Side View of Bicycle, Showing Arrangement of Motor and Propeller-Shaft. 

TESTING AN AIR PROPELLER BY USING IT TO DRIVE A MOTOR BICYCLE. 
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The lumbering industry now turns most of its waste 
products to useful purposes. The principal one of 
these wastes is sawdust, and this troublesome material 
now yields many valuable articles. One of the com- 
paratively recent enterprises in this direction is the 
distillation of sawdust resulting in acetic acid, wood 
naphtha, Wood alcohol, gas, oil, charcoal, and tar, 
the last yielding the bases for certain aniline colors. 
The sawdust may be burned in special furnaces or 
mixed with other material to form fuel. It is made into 
artificial wood, used in the manufacture of explosives, 
of heat-insulating material, in plaster, and largely in 
paper making. In the paper industry, too, many sub- 
stances, wastes in the past, are usefully employed to- 
day. The recovery of the sulphite liquor from wood- 
cellulose factories has been the subject of many re- 
searches and inventions; and whiie numbers of these 
are ingenious and partially successful, much still re- 
mains to be done in this field. The paper manufacture 
now utilizes hundreds of thousands of ions of old 
newspapers, old stock, waste paper, etc., which would 
otherwise be practically valueless. 

The utilization of wastes on an enormous scale, but 
of which the general public knows very little, occurs in 
the woolen industry. The principal articles of waste 
are woolen rags and wool grease. The first are recon- 
verted into wool, and, used again and again in the 
manufacture of cloth in an endless untraceable circle. 
The wool grease is employed in many industries and 
yields oils, fats, acids, potassium salts, and other ele- 
ments of recognized value in arts and manufacturing. 
It. is estimated that the enormous quantity of nearly 
3,000,000 pounds of potassium carbonate are saved an- 
nually from the wool-wash waters of the mills and 
scouring establishments of Prance and Belgium. Waste 
soap-suds from textile factories yield many valuable 
substances, such as lubricating oils, fats, acids, and 
soaps. In one German establishment the suds are pre- 
cipitated with lime, the coagulum is collected, pressed 
into bricks, dried, and heated in gas retorts. A gas is 
obtained which has three times the illuminating power 
of coal gas, and which in quantity is nearly double 
what is required to light the entire plant. 

The cotton-seed oil industry can hardly to-day be 
considered the utilization of a by-product, though such 
was its origin, for at the present the annual value of 
the products derived from it is many millions of dol- 
lars. The fine cotton fiber still adhering to the seed 
after ginning, and known as linters, is used largely in 
the making of mattresses, pillows, felt hats. etc. The 
hulls of the seeds are used as cattle food, as are also 
the residues of the meats after the oil has been pressed 
from them. The pressed meats are also used as a fer- 
tilizer. The oil is used in the manufacture of lard 
compounds, salad and packing oils, soaps and washing 
powders, and is generally recognized to-day as a high- 
class food product. 

Among other industries in which former by-products 
have become' of the greatest value are those of dyeing, 
in which the manufacture of synthetic indigo is per- 
haps the highest attainment yet reached in this field, 
silk working, starch making, soap making, and brew- 
ing. The disposition of the garbage of cities, in the 
past often presenting much difficulty to the munici- 
palities and frequently even a menace to public health, 
is remarkably successful from a sanitary as well as an 
industrial standpoint. Prom it are obtained valuable 
greases, fuels, and fertilizers, which often more than 
pay for the entire cost of operation. An interesting 
and valuable development is the production of coatings 
and sizings for paper, water-proof glues, paints, sub- 
stitutes for hard rubber, horn, and ivory, from the 
casein, albumen, and milk sugar of skimmed milk. The 
list of examples of by-product utilization would not 
be complete without the mention of the use of corn 
pith for naval purposes, the manufacture of artificial 
stone from broken glass and .from ashes, sash weights 
from tin scrap, cattle food from brewery residue, new 
rubber from old, glycerine from distillation washes, 
and' the valuable corn oil as a by-product from brew- 
eries, distilleries, and starch works. Remarkable as 
is this brief account of waste utilization — and but a 
portion of the later advances have been touched upon 
— a great deal still remains to be accomplished in many 
branches of science and industry, and the future un- 
doubtedly will see such an accomplishment, for there 
is nothing without an economic value for some pur- 
pose, if not in the industry in" which it first appears, 
in some other where it can be turned to account. 



It is a. noteworthy fact in proof of the progress made 
by the German iron industry that the number of the 
workmen has not risen in proportion to the increase of 
the production. In 1895 the proluction amounted to 
5,500,000, tons, and the workmen numbered 24,059; in 
1904 the production had risen to 10,000,000 tons, and 
the number of the workmen only to 35,284. In 1895 
the quantity produced per head of workmen employed 
amounted to 227 tons, in 1904 it had risen to 283 tons; 
that is to say, the number of workmen increased 
during the decade by 47 per cent, but the quantity 
produced increased by 84 per cent. 



AUTOMATIC DEVICE FOR TURNING OFF THE GAS. 

While the public has been pretty well educated to 
the dangers of "blowing out the gas," accidents from 
this cause are still of not infrequent occurrence. Now, 
however, it is seldom that the gas is deliberately 
blown out, but the flame is often extinguished acci- 
dentally by a strong draft, or the gas may be tem- 
porarily cut off for the purpose of repairing the mains, 
and then turned on again without due warning to 
sleeping inmates. In order to obviate such dangers, 
Mr. Iver C. Peterson, of 759 38th Street, Brooklyn, 
N. Y., has invented a controlling device for gas burn- 
ers, which operates to shut off the flow of gas when 
the gas flame is extinguished. As shown in the ac- 
companying engraving, the device comprises a stan- 
dard, secured to the gas bracket, and supporting a 
bell-shaped thermostat directly over the burner. The 
standard also carries a spring arm, to which a bell-crank 
lever is pivoted. One arm of the lever is very short, 
and is connected by a hooked wire to the lower edge of 
the thermostat. The other arm is very long, and ex- 
tends downward to the gas bracket. In addition to 
the usual valve, the fixture is provided with an, aux- 
iliary valve of the poppet type. The stem of this valve 
rests .on a hinged plate, and the latter carries an arm 
which engages the longer arm of the bell-crank lever. 
Normally, the plate is tilted downward, permitting the 
valve to remain closed. When lighting the gas, the 
main valve is first opened, and then the hinged plate 
is raised to open the auxiliary valve. The plate ! is 
held up for a moment or two, or until the thermostat 
is expanded by the heat sufficiently to draw down the 
shorter bell-crank arm and swing back the longer 
arm,- thereby holding the plate in its upper position. 
Now, should the gas flame be extinguished, the ther- 



was the elimination trial, viz., 297.1 miles, consisting 
of ten rounds of the 29.71-mile course. 




AUTOMATIC DEVICE FOR TURNING OFF THE GAS. 



mostat would contract, permitting the bell-crank lever 
to return to its normal position and allowing the plate 
to drop, whereupon the poppet valve would close, cut- 
ting off the flow of gas. 



The Third Race tor the Vanderbilt Cup, 

As a result of a protest made by the makers of the 
Prayer-Miller - racer (which was running splendidly 
in sixth place when the elimination race of September 
22 was called off) this American air-cooled machine 
has been placed upon the team instead of the Pope- 
Toledo car, which was running fourth at the finish, 
but was in so crippled a condition that it would prob- 
ably have been unable to complete its final round 
ahead of the Christie and Prayer-Miller cars. As the 
Haynes car (which gave an excellent demonstratio.n 
of steady, smooth running) is too low-powered a ma- 
chine to stand any chance with the foreign racers of 
double its power, its owners, showing their good 
sportsmanship, will doubtless withdraw it and allow 
its place to be taken by a more powerful car. Pos- 
sibly the second Locomobile racer, which has been 
held in reserve, will be substituted for the Haynes 
machine, in view of the fine showing of the first 
racer in the elimination race. This would seem to 
be the most rational change, provided a suitable driver 
could be found for the second racer, as it is as power- 
ful and carefully constructed a car as its mate, which 
showed the greatest speed of any car in the trial race. 

As we go to press, the following is the list of 
eighteen cars that are expected to start in the third 
Vanderbilt Cup race at R A. M. October 0. The start, 
and finish of the race will be at the grand stand lo- 
cated on the Jericho turnpike about a mile east of 
Westbury. The race will be of the same length as 



i 


?Car. 


H.P. 


Driver. 


Entrant. 


Nation. 


1 


Thomas. 


115 


Le Blon. 


E. E. Thomas. 


United States 


2 


Panhard. 


120 


Heath. 


Panhard-Levassor. 


France. 


3 


MercedeB. 


120 


Jenatzy. 


Robert Graves. 


Germany. 


4 


Fiat. 


120 


Lancia. 


F. I. A. T. 


Italy. 


5 


Frayer-Miller. 


110 


Lawwell. 


W. J. Miller. 


United States 


li 


Hotchkiss. 


130 


Shepard. 


Hotchkiss Co. 


France. 


7 


Mercedes, 


120 


Luvtgen. 


Geo. McK. Brown. 


Germany. 


8 


Fiat. 


120 


Nazarro. 


F. I. A. T. 


Italy. 


a 


Locomobile. 


110 


Tracy. 


S. T. Davis, Jr. 


United States 


hi 


Darraeq. 


100 


Wagner. 


A. Darraeq. 


France. 


l 


Mercedes. 


120 


Keene. 


Foxnall Keene. 


Germany. 


12 


Iiala. 


1.0 


Cagno. 


Itala Co. 


Italy. 


J4 


Haynes. 


60 


Harding. 


John Haynes. 


Uni;ed States 


15 


Clement-Bayard 


100 


t lement. 


Clement-Bayard. 


France. 


Hi 


Fiat. 


120 


Weillscbott 


F. I. A. T. 


laly. 


17 


Christie. 


50 


Christie. 


Walter Christie. 


United States 


18 


De Dietrich. 


120 
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Automobile Notes. 

An automobilist of great experience suggests that it 
is a good idea for the driver of a car to show his com- 
panion on the front seat how to switch off the ignition 
current in case the driver suddenly becomes incapaci- 
tated. By this simple operation, the car can quickly be 
stopped, and the damage it is liable to do if it runs 
wild will be reduced. 

The subject of motor racing cannot be left without 
referring to the undoubted benefit which long-distance 
racing was to the motor industry. The keen contests 
which took place between maker and maker and be- 
tween nation and nation, have resulted in its being 
discovered by constructors that cars can, by the use 
of the very best material, be constructed within weight 
limits which would not have been admitted as theo- 
retically possible by consulting engineers ten years ago. 
Since 1901, however, there has been a feeling that the 
time would come when the racing of purely -racing 
machines would cease to be of particular advantage in 
the design and construction of touring cars. The Auto- 
mobile Club of Great Britain therefore started last 
year a new form of racing for what is called the 
Tourist Trophy, in which the cars have to be bona-flde 
touring cars, affording a certain amount of seating 
capacity, and carrying four passengers or their equiv- 
alent weight on chassis of not less than a certain 
weight. The speed of the cars is limited by the fuel 
allowance, the same quantity of fuel being given to all 
the competing cars. The car which completes the dis- 
tance in the shortest time, that is, the car which can 
most efficiently transmit the power obtained from the 
motor to the road wheels and can cover the distance 
without running out of petrol and without delay, is the' 
car which wins. It is thought by many experts that 
this new form of racing is likely to considerably im- 
prove the construction and design of touring cars, inas- 
much as it compels makers to study the question of 
efficiency rather than to obtain speed out of their 
cars by means of engines which are unnecessarily large 
in order to overcome the inefficiency of transmission. 

Vice-Consul Charles Karminski reports a formula 
fixed upon by the German government as a basis or 
gage for getting at the horse-power of gasoline or al- 
cohol fed automobiles. He writes: 

A memorial, subscribed by a large number of auto- 
car builders and addressed to the imperial treasury 
. department, acknowledges their unanimity on the 
point of accepting the following formula for determin- 
ing the horse-power of autocars, viz.: N equals 0.3 
id 2 s, in which N signifies the horse-power to be ascer- 
tained; d, diameter of cylinder; i, number of cylin- 
ders, and s, stroke. The formula is based on an allow- 
ance of 3.8 ■ kgs. to the sq. cm. (54 lbs. per sq. 
in.) as the mean pressure of the piston and 900 
revolutions per minute, and has been pronounced 
satisfactory by the technical department of the im- 
perial treasury. The "Mitteleuropiiische Motorwagen- 
Verein" (Automobile Association of Central Europe) 
has agreed also to accept this formula, which, accord- 
ing to the imperial treasury, will be recognized by the 
administrators of taxes in the federal states until the 
respective supplementary clause has been added to 
the provisions of the imperial stamp law. The pro- 
posed formula is - applicable, however, only to gaging 
the horse-power of autocars fed with gasoline or alco- 
hol, in which connection it is left with the builder of 
or dealer in such cars to supply the buyer with an au- 
thenticated certificate from the factory, showing the 
horse-power of each car, arrived at by means of the 
formula in question. 

Relative to ascertaining the horse-power of electric 
motors, investigations are now on foot, the result of 
which will be duly enunciated upon their termination. 
To determine the horse-power of the old types still in 
use, the numbers which i- most cases builders place 
on the name plates of their cars will be consider- 
ed as authoritative. Should the tax-payer in such 
cases, however, declare the horse-pewer of his car to 
be less, he will be expected to prove the actual horse- 
power by producing a satisfactory certificate from 
some competent authority- 
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^j-j. Gun Erosion. 

To thSfcjitgr of the Scientific American: 

I have read with a good deal of interest your arti- 
cle on gun erosion, and from your description of the 
cause, it seems to me that if the rifling did not come 
quite to the powder chamber, and the rear of thecshell 
was fitted with a copper disk, with the edge slightly 
Curved so as to form a shallow dish, the force of the 
gases would drive the edges ' of the disk into the 
grooves in such a manner as completely to close all 
opening until the rings on the shell had been driven 
'into the riflings. It seems to me that a half-inch flare 
would be no detriment to the shell, and should fur- 
nish enough pliable material to fill the grooves. I 
notice too that in comparing our older ships with the 
newer ones, you always speak of the advantage which 
the new ships possess in gun fire. I soe no reason 
why this should be so. Could not our older ships be 
re-gunned and made as effective as the newer ones? 
The old guns could be used in land defenses, where 
space is not so expensive, and where they could render 
effective service. Let us take the "Iowa" and "Minne- 
apolis," and arm them with the newest guns, and we 
believe both would, ton for ton, render a good account 
of themselves. It seems to me the "Minneapolis" and 
"Columbia" could each be strengthened and a modern 
1.0-inch gun substituted for the old 8-inch. There is 
certainly no lack of room on either ship. 

Manson, la., September 20, 1906. T. D. Long. 

[The use of a copper base-plate of the kind sug- 
gested by our correspondent was tried by Vickers- 
Maxim, but seems not to have been successful. The 
re-arming of old vessels has been carried out on some 
of the ships of the United States navy; but it is :iot 
generally favored here or abroad. It is considered 
that the money voted for naval purposes is better 
spent if it is used on new construction. — Ed.] 

The Use of the Hyphen. 

To the Editor of the Scientific American: 

I have read your journal for many years with more 
or less regularity, and now have it every .week. I 
always feel, after reading a copy, that I have traveled 
a good many miles for a nickel and added much to my 
stock of knowledge. 

I wish to congratulate you on the vastly improved 
punctuation you now use over that of a few years 
ago, especially in compound words, such as "twenty 
four-inch guns," instead of "twenty four inch guns," 
which is meaningless. But your practice of tying an 
adverb to an adjective is useless, I think, as in "wide- 
ly-separated ships," for the adverb cannot jump over 
the adjective, as might be the case of the first ad- 
jective in "three masted vessels," vhere three vessels 
are referred to. I see you do not always use a hyphen 
thus, for on page 130 you speak of an "exceedingly 
sharp grade." Correct. On page 132 Mr. Cl'audy says, 
"The camera could only expose one plate at a time." 
He never meant that. He tried to say, "The camera 
could expose only one plate at a time." Seldom indeed 
is the word only used in the right place. Even our 
best writers "only get it right once in a while," or 
"get it right only once in a while." 

I see you use, the monstrosity anyone for anybody or 
any one. Anyone, someone, and noone are fakes made 
by linotype pounders. I have yet to find a dictionary 
that sanctions their use. Nobody, somebody, and any- 
body are the right words. 

Some speak of hardwood floors. Redwood an., white- 
wood are definite, but hardioood does not exist. A hard- 
wood floor may be made of oak, beech, elm, or any 
wood that is hard. Why do such misconceptions live 
so long? 

Pardon these suggestions from an old proof-reader, 
once of your city. W. P. Root. 

Medina, 0. 



A Rapid Transit Proposal. 

To the Editor of the Scientific American: 

I read with great interest your recent editoria: on 
"The Stupendous Traffic of New York." From the fig- 
ures there revealed, it is clear that immediate meas- 
ures looking to the proper handling of this vast hu- 
man multitude must be taken, or the future interests 
of the city are bound to suffer. 

New York is a city of "skyscrapers." Why not a 
skyscraper rapid transit system? 

My plan is this: Procure a right of way through 
blocks of buildings, back of course of the more costly 
blocks for reasons both of economy and aesthetics, and 
locate there your railway system. It might be a com- 
bination of the subway and the elevated systems, a 
combination admitting of a considerable degree of ex- 
pansion. The right of way need not be wider than 
that necessary for a two-track system. Two or more 
stories of subway tracks could be constructed, and 
just as many stories of elevated tracks as the me- 
chanical limitations of such structures will admit, 
which, when curves are reduced to a minimum, could 
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easily be anywhere from six to twenty. Ferro-concrete 
construction could be largely used throughout, insur- 
ing a stable and not prohibitively costly structure. 
Elevators run by the service electric current would 
solve the problem of reaching the various track ele- 
vations. The high-speed express trains could use the 
subway, and the moderate speed local traffic could 
utilize the elevated structure. 

Such a system would have many advantages: 1. 
Construction could largely be carried on without im- 
peding traffic on any important thoroughfare, which 
is impossible under present methods to prevent or even 
to mitigate except at great cost. Open-trench construc- 
tion, under this system, would be possible for the sub- 
ways, while the elevated structure could be built with- 
out impeding traffic more than does the erection of an 
ordinary building. Such economies would go far toward 
defraying the additional expenses of the right of way. 
2. For the greater portion of its length such a system 
would be out of sight from the streets, owing to its 
running through the block rather than along the 
streets. The portion that crosses the streets could be 
made more or less ornamental, and add to, rather than 
detract from, the aesthetic appearance of the city. 3. 
Abutting buildings could be so constructed as to as- 
sist in giving stability to the structure. 4. By the use 
of solid concrete floors the noise of the elevated rail- 
way would be largely obviated. 

Such a system is mechanically, financially, practic- 
ally, and aesthetically possible. No city but New York 
could build such a system, but no city but New York 
needs such a thing; this, or something like it, she 
must have and soon. J. Logan Irvin. 

Americus, Ga. 

—-«»■♦ 

Evolution of the Flying machine. 
To the Editor of the Scientific American: 

The principal difficulty now in flying machine con- 
struction is the inefficiency of present methods for 
insuring the stability of the structure when submitted 
to the air. We now have the proper type of machine 
clearly defined — either the Langley machine or 
Chanute's superposed planes; the requisite power in 
the light and efficient air-cooled gasoline motor, and 
clever mechanicians, as witness the marvelous de- 
velopment ■ of the automobile. What then is most 
needed is some sure way of maintaining the equipoise 
constant under varying wind pressure without en- 
dangering the control of the machine, as is the case 
with the navigable balloon. Two methods are here 
presented, which I have designated as inherent sta- 
bility and automatic stability — inherent when a bal- 
loon is used, automatic when generated at the instant 
of ' its adoption, as with the bird. What is termed au- 
tomatic stability may be obtained by the use of some 
special electrical appliance or the gyroscope, probably 
the latter, supplemented by the former; and to make 
clear in just what way it is intended to use the bal- 
loon, so as to allow as large a margin of weight as pos- 
sible, I quote» an excerpt from an article of mine pub- 
lished several years ago: "The flying machine of the 
immediate future will have a balloon attached, it will 
have no appreciable lift, but will be used to impart 
that stability, so essential to success, and which is 
distinguished by its absence in the present-day con- 
trivances." In my judgment it is not possible, for the 
present at least, to dispense entirely with a balloon; 
it is impractical to suppose that perfection can be 
attained in the first machine built, even though the 
principle is correct. With this as with everything 
else of importance, success will be largely a matter of 
evolution. 

From experiments with small flying screws of var- 
ious shapes, the data presented here has been deduced, 
and it may, I think, be accepted as axiomatic that a 
spoon shape, or a long blade of equal width through- 
out, and slightly concave, approximates closely the 
true form; that the maximum of efficiency is obtained 
by applying screws to the propulsion of an aeroplane; 
that the work or thrust of a propeller is considerably 
enhanced by placing just back of it on the same shaft 
a propeller of the same or preferably smaller dimen- 
sions; that a screw flying free is very uncertain and 
erratic in its action, precluding the possibility of as- 
cent with any degree of safety. In a. recent statement 
the learned editor of Collier's Weekly expresses a dis- 
belief in even the ultimate possibility of flight, and no 
doubt this opinion is shared by many others, but the 
same thing was said of the automobile, or practically 
that, as recently as 1890-3. Despite the pessimistic 
views held by such prominent men, .1 am encouraged 
to think from a careful review of the whole subject, 
that in Ave or six years navigable balloons will be 
fairly common ; and in ten years, allowing for the 
inevitable improvements, winged machines built of 
steel for the most part, possessed of tremendous power, 
and flying with astonishing velocity, will be the rule 
rather than the exception. The trend of all modern 
scientific thought points conclusively to such a con- 
summation. The problem has been studied assiduously 
for centuries, but it is only recently that certain vital 
features have been perfected to such an extent as to 
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place it among the possibilities. S'o well advanced is 
the subject, indeed, and so thorough and complete the 
knowledge necessary for the initial experiments that 
will lead to final conquest, that it now requires only 
the intervention of some modern Midas to wake it 
from its somnolence. J. C. Press. 

South Norwalk, Conn. 
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Animal Magnetism* 

To the Editor of the Scientific American: 

Owing to the fact of America's inferior position in 
the scientific world, and that we have no honors to 
spare, I think it is here justifiable to comment on 
your article, "A Revival of Animal Magnetism," issued 
September 8, in which you end by saying that due to 
Dr. Otto Neustatter, of Munich, our native scientists 
have at last shown that "animal magnetism" is no 
longer a thing of mystery, but that it really exists; 
that it is an offspring of muscular excitement, and 
that it may affect the galvanometer. According to my 
experiments five years ago, I had found that that very 
subtle fluid, with which the living body and brain 
is always charged with more or less density, is really 
a ponderable emanation from the nerves; this I have 
clearly described in a series of articles in the Amer- 
ican Inventor during the early months of the present 
year. I doubt very much if this static and ponder- 
able charge would have electromotive force enough to 
deflect an ordinary galvanometer, although the cur- 
rents which often can be induced to flow from the 
head toward the lower limbs by simple arm conduction 
are easily felt, as are also the physiological changes 
thus caused in the brain and the said lower limbs. 
Similarly can we note the effects of nerve emanation, 
as when absorbed by a very weak or sick person from 
one in rugged health. 

My own experience has shown that under these cir- 
cumstances the skin, while not in direct contact, may 
be scalded almost beyond endurance while the trans- 
ference goes on; while the after effect for more than 
an hour is one serving to stimulate and steady the 
mind and general nervous system. 

Plain frictional static electricity can never have 
after effects as cited, and hence the assertion that 
"animal magnetism" is a ponderable emanation. In 
1825 Nobili showed that whenever a muscle is con- 
tracted, an impulse is set free, which has an E. M. F. 
strong enough to violently deflect the galvanometer; 
but it has been found by an American in 1901, long 
before our esteemed European contemporaries had 
thought of reviving the problem of "'animal magne- 
tism" that besides these spontaneous discharges from 
muscles, there are also similar ones from every nerve 
cell called into action. We long knew that after an 
impulse has passed through, a nerve, it is left charged 
negatively; and now the beautiful fact is at hand, that 
bodies within the range of radium bombardment are 
also charged negatively. Recent experiments have 
shown that all warm-blooded animals are slightly ra- 
dio-active, although, according to the more recent 
discoveries of Rutherford, we may have reasons to be- 
lieve that, of the great quantities of emanation from 
living matter, only a few straggling rays have velocity 
enough to produce that electromotive force necessary 
to affect our clumsy instruments. 

As there is a countless number of nerve cells in 
the brain, which are always more or less active, we 
may look to a charge of this emanation, which does 
not only saturate the brain, but the body as well, 
though to a lesser degree of density; and hence the 
difference of potential and transference by arm con- 
duction as mentioned. Albert F. Shore. 

Brooklyn, N. Y. 



Tlie Current Supplement. 

The current Supplement, No. 1605, opens with a 
well-illustrated article on the new Rotterdam elec- 
trically-operated floating dock. Sanford E. Thompson 
writes authoritatively on the proportioning of concrete. 
The improvement of roads by oiling and tarring and 
by calcium chloride is discussed at length. Most im- 
portant of all the articles in the current Supplement 
is perhaps that by A. Frederick Collins on the design 
and construction of a 100-mile wireless telegraphy set. 
Such clear drawings illustrate the article, and the 
wording is so simple and full, that anyone ought to 
be able to make a very efficient wireless telegraph out- 
fit by studying Mr. Collins's instructions. Mr. Swin- 
burne contributes an excellent article on radiation 
from gas mantles. The splendid treatise on the mod- 
ern manufacture of alcohol is concluded. In this in- 
stallment the extraction of alcohol from the mash or 
fermented wort, as well as distilling apparatus and re- 
fining and rectifying apparatus, is described at length. 
Robert Grimshaw's article on the industrial applica- 
tion of gypsum is concluded. The English correspon- 
dent of the Scientific American tells how to improve 
telephony, basing his arguments on an ingenious appa- 
ratus devised by William Duddell. Instruments for 
the composition of simultaneous movements are de- 
scribed by Dr. Alfred Gradenwitz. 
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MASKS OF CLASSIC AND MODERN TIMES,— I. 

BT RANDOLPH I. GEAEE. 

The primal use of a mask was to shield or protect 
the face, and therefore ornamentation in the early 
stages of mask evolution was of far less importance 
than impenetrability. It naturally followed that fierce 
tribes adopted ferocious-looking masks, which suc- 
ceeded more or less in frightening their enemies, and 
this tendency gradually increased, with a consequent 
decrease in defensive usefulness. Later special devices 
were invented for heightening the wearer's terror- 
inspiring powers, until the defensive idea was all but 
obliterated. It was not very long afterward that each 
warrior engrafted on his mask such features as were 
in his opinion best suited to carry out his own pur- 
pose; superhuman attributes were inaugurated, be- 
cause of the influence which their representation 
exerted. In this way masks found their way among 
religious paraphernalia. It also came about that the 
portrayal of those very qualities which excited aver- 
sion or contempt in time of war, only provoked ridi- 
cule in time of peace; and ridicule, as Dr. Dall states 
in his excellent paper on Masks and Labrets, seems to 
be the only form of humor among savages. In the 
course of time, therefore, a set of devices became typi- 
cal of buffoonery, and these were appropriate for use 



With the ceremonies attending the orgies of Dionysus, 
was general both in Greece and Rome. At first the 
Romans were only imitators of the Greeks, although 
in modern days the Italians, as well as the French, 
have endeavored to revive the art of the ancient stage, 
and other nations have made attempts in the same 
direction through the medium of tragedy. England 
and Spain are responsible for the romantic drama, 
which is neither tragedy nor comedy, and which began 
to flourish some three hundred years ago. Lastly came 
the German stage, which naturally showed evidence 
of influences derived from its predecessors. In all of 
these productions masks were frequently used. 

But the use of masks was especially prominent in 
connection with histrionic art, and they differed in 
kind according to whether the play was tragic or 
comic. In their mimetic art the foremost idea of the 
ancient Greeks seems to have been to imbue their char- 
acters with heroic grandeur, a superhuman dignity and 
an ideal beauty. The exactness of the representation 
was not so important as its beauty, and from that 
standpoint the use of masks became essential, for the 
Greeks would have deemed it ignoble to allow an 
Apollo or a Hercules to be represented by a player who 
had perhaps a face that was anything but that of the 
god he represented. Masks were changed, too, to 



A curious addition to the mask was the arrangement 
already mentioned for increasing the volume of sound. 
Some of the Grecian theaters held thirty thousand 
people and upward, and the natural voice * ^ ~. •— ^,t 
strong enough, for which reason a mouth pi* , *!^vt^ital 
was introduced, whereby the voice could be thrown to 
the farthest seat. Everything was on' a heroic scale — 
the stage, orchestra, and the buildings. And so critical 
were "the audiences that a false intonation of a single 
syllable by an actor brought down on him a storm 
of vociferous dissent. The great tragedies of Sophocles, 
iEschylus, and Euripides, as well as the comedies of 
Aristophanes, were presented to the most intelligent 
audiences the world has ever known under the condi- 
tions which then existed. 

The masks of wax used at more modern Roman 
carnivals afford a rather good idea of the appearance 
of the theatrical masks of the ancients. They imitate 
life movements in a masterly manner, causing an 
almost perfect deception when viewed from a distance. 
They always contain the apple of the eye, as seen in 
ancient masks, and the persons wearing them see only 
through the aperture left for the iris. The ancients 
went still further, and provided even an iris in their 
masks. Accidental circumstances were also imitated; 
as, for instance, the cheeks of Tyro, down which the 





Wooden Masks of the Chnckchi Indians of Siberia. 



Egyptian Stucco and Wood Masks from Mummy Cases, with Coarse Matting 

of Dhoom Palm. 
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in public amusements. The scope of the mask thus 
became greatly widened, and henceforward it was 
applied in various ways,' e.g., on the stage, as a social 
symbol, or in connection with religious ceremonies. 
Some masks were raised above the face of the wearer 
to the upper part of the headdress, in order to give 
increased height to the person playing the part of a 
supernatural hero. At times masks have so vividly 
portrayed the ideas for which they stood, that wearers 
could be dispensed with altogether, and the mask itself 
formed an independent object of attention. "It may 
be in this case," writes Dr. Dall, "associated with the 
bodies of the dead, as in Peruvian graves, or erected in 
connection with religious rites; a practice widely 
spread, and not to be confounded with statues or idols, 
which approach the same end by a different path; or 
finally attached to the altar or building devoted to 
such rites. In the last case weight is of no conse- 
quence; and, in general, durability is of importance, 
from whence are derived the stone models of faces or 
stone masks of which Mexico and the Caribbean isl- 
ands have afforded such remarkable examples." 

The stucco and wooden masks used by the ancient 
Egyptians for covering the faces of the dead, as well 
as the stone masks found in the ancient city of Pom- 
peii, present another phase of this interesting study. 

Having now briefly traced the origin of the mask, 
reference will be made to its particular uses in dif- 
ferent regions, with illustrations of some conspicuous 
specimens in the collections of the United States 
National Museum. 

The employment of masks in dramatic performances, 
as well as in funeral processions and in connection 



indicate different moods of. the same person; such as 
joy, sorrow, or anger, according as the player was actu- 
ated by one or another of these emotions. Comic 
masks were distinguished by a grotesque, laughing 
countenance; while tragic masks had .a more dignified 
appearance, but were sometimes hideous and frightful. 
Such arbitrary changes must have been very trying 
to the audience, and we can imagine their feelings if 
an absent-minded actor happened to present the wrong 
side of the mask. There were also satyr masks and 
other kinds for dancers. They usually had very large, 
open mouths, within which were metallic bars or other 
resonant bodies to strengthen the voice. 

During the work of making excavations in Greece 
and Asia Minor some years ago, face masks of gold, 
bronze, and terra-cotta were found. In Greece they 
were also made of painted wood, bark, or linen. 

Masks used on the stage were commonly head masks, 
which incased the whole head and rested on the shoul- 
ders, but such an increase of size in the head dwarfed 
the rest of the figure, and therefore the actor wore 
buskins with enormously thick soles, to augment his 
height and give a stately appearance to his gait. In 
order that due proportion might be preserved, the 
robes were also padded out, and the actor thus became 
like the statues which we call "heroic." The idea was 
that when a god or god-hero was to be represented, 
the ordinary proportions of a man were regarded as 
too puny. Even the mask itself was so designed as to 
present features in an exaggerated degree. The eye- 
balls were painted white, the pupils being left open to 
serve as peepholes. The mouth was left open in a 
square or trumpet shape. 



blood had rolled from the cruel conduct of his step- 
mother. 

(To be continued.) 

Xtll 

The "Waterproofing .of Concrete Blocks and "Walls. 

It is well that attention be called to the general use 
of the word waterproof without due regard to its 
meaning, and without analysis of those properties of 
concrete blocks which have a bearing on the subject. 
Dense, impermeable, and waterproof, as well as porosi- 
ty, permeability, and absorption, are terms often used 
in a manner so indiscriminate as to lead to the sup- 
position that, if not themselves synonymous, their 
ratios at least are unvarying. Such is not the case, 
although there are certain relations existing between 
them which deserve consideration. 

A denes block is one in which the interstices between 
aggregates are Hied as far as may be possible in actual 
practice, and the porosity of a concrete block is the 
percentage of voids, which it contains. 

An impermeable block is one through which water 
under such pressure as the member is calculated to 
withstand will not pasf with rapidity sufficient to 
transmit dampness, and permeability is the rate of 
speed with which water pe 'meates the block. 

A waterproof block is one which when immersed in 
water will not absorb any ot the liquid, and absorp- 
tion is the ultimate water-consuming capacity of a 
block partially submerged. Absorption tests are usual- 
ly made for forty-eight hours, and ths average results 
obtained in a series of tests on concrete blocks made 
by the Bureau of Building Inspection in Philadelphia 
show five per cent by weight in that time. 



October 6, 1906. 



Scientific American 



249 



It is therefore evident: First, That no concrete 
block of ordinary manufacture is waterproof in the 
sense stated; second, that proper materials and care 
ftjfctjinufacture will greatly increase the impermea- 
ble* ~A>£ blocks; third, that proper selection, grada- 
tion" and mixing of materials will so far eliminate 
voids as to reduce greatly the absorption of the average 
concrete block. The chief causes of permeabiljii are: 
1. Use of fine sand without coarse aggregate. ^% Use 
of a very dry mix. 3. Insufficient cement. 4. Careless 
mixing. 

Porosity has reference to the total voids in a block 
while permeability is governed by the size and con- 
tinuity of voids. Proper proportions of coarse and 
fine material are better than either used alone. It 
will be found that the density of a sand mixture is 
greatly increased by the introduction of properly 
graded coarse aggregate and that the permeability of 



ing causes in portions of the block results similar to 
those shown by a lack of water or cement. 

While it is entirely practicable by following sug- 
gestions already made to manufacture blocks as im- 
permeable as required in ordinary construction, and 
more so than the average of other building materials, 
it is nevertheless a fact that the indifferent work of 
many operators is such that, except with the very best 
appliances, blocks are marketed whose inefficiency is 
proven by the first storm. Moreover, there are ma- 
chines offered to the prospective operator with which 
the most expert labor would find it difficult to produce 
a reasonably impermeable block. 

The first and most natural remedy is the use of 
lime. We find, however, that unslaked portions of 
lime will burn, and expansion and disintegration will 
follow. These difficulties are overcome by the use 
of the slaked and sifted powder commercially known 



make separate operations of manufacturing the body 
and face of the block, will result disastrously. 

With the usual materials of manufacture various in- 
gredients may. be incorporated designed to produce by 
chemical reaction substances impenetrable by water. 
Of those which may be locally compounded, doubtless 
the least harmful is five per cent of powdered alum, 
mixed with the cement and one per cent of soft soap, or 
ten per cent of a solution of laundry soap, mixed with 
the water. A number of chemical compounds of un- 
known ingredients are now offered to block makers 
and guaranteed to produce waterproof work. It is a 
serious question, even admitting that the initial 
strength of the cement might not be impaired by such 
adulteration, whether the life of the added ingredients 
will be as great asi the life of the cement. 

There are also numerous methods of waterproofing 
after erection. The alternate application of a hot so- 
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Papier Mache Masks Worn in the Sacred Japanese Drama "JVO." 



The top mask is a mechanical contrivance made by the Thinkit Indians of S. E. Alaska. On the 

top is a jumping- jack. The bird'seyesand bill and the mouth and limbs of the manikin are 

worked by strings pulled by the wearer. The figure at the lef r. is set on top of a 

small mask and is dressed in cedar-bark. It is used by the medicine men of 

British Columbia. The right-band figure represents Olona, the 

mountain demon of the Ewakintil and other British 

Columbia Indians. 




Burial Masks from Prince William Sound. 

These Are Eaid Over the Faces of 

the Dead. 



British Columbia Mask or Raven Costume 

Worn by Priest During Sacred 

Ceremonies. 



MASKS OF CLASSIC AND MODERN TIMES. 



broken stone concrete is greatly lessened by the intro- 
duction of sand or screenings which reduce the size 
of the voids. The reader will understand that "run 
of crusher" usually contains fine particles in sufficient 
quantities. It is evident that unless cement be re- 
duced to solution it cannot fill the voids in the sand, 
and the use of an exceedingly dry mix is without ques- 
tion responsible for the greater portion of unreason- 
ably permeable blocks. It is so easy to work a dry 
mix and the blocks are so quickly and easily remov- 
able from the molds that many, regardless of conse- 
quences, yield to the temptation. 

Following the same line of reasoning, it is easy to 
see that in using too lean mixture the quantity of 
cement is inadequate to fill the voids and the result 
is similar. 

Though the amount of water be sufficient and the 
quantity of cement adequate, uniform distribution can 
be secured only by thorough mixing, while faulty mix- 



as "hydrated lime," to the use of which there seems 
to be no valid objection. The admixture of one-half 
of hydrated lime to one part of cement gives added 
density, occasions no loss of strength and greatly de- 
creases the permeability. Some authorities advise the 
use of equal quantities of hydrated lime and cement, 
and equal parts of slaked lime and cement are recom- 
mended by the writer for mortar in which the blocks 
are laid. 

The application of a rich face has been found one of 
the most efficient methods of retarding the passage of 
moisture because of the protection afforded the interior 
of the block by an impermeable face. The process of 
manufacture must involve such condensation of the 
block as will thoroughly compact the face matter and 
firmly bond it with the underlying coarse concrete, 
leaving no distinct line of cleavage. If properly ac- 
complished, this method gives excellent satisfaction, 
but any attempt to face a block after it is made, or to 



lution of soap and a solution of alum Is widely known 
as the Sylvester process. The patented colorless and 
odorless liquids of which one coat applied without 
heating will unquestionably render a wall proof 
against water under any reasonable pressure are ad- 
vertised in technical journals. I have not found a 
man who was willing to venture an opinion as to the 
permanence, on work subjected to atmospheric ex- 
posure, of impermeability produced by the use of these 
solutions. Another method of waterproofing after 
erection, particularly adapted for cellar walls, is the 
application on the interior of hot roofing tar and Port- 
land cement in equal parts, or of one of the patented 
waterproof paints. 

Time is a factor of waterproofing. Careful observa- 
tion has shown that in some cases the walls of build- 
ings, damp during the first season, have gradually be- 
come more impermeable as the natural accumulation 
of soot and dust filled the exterior pores of the blocks. 
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It must be admitted that this observation is of little 
value as a source of satisfaction to the householder; 
the average man, finding his dwelling damp during the 
first season, will sell at a sacrifice and thereafter be 
an enemy of concrete. 

No standard building material in use at the present 
day is absolutely waterproof. Brick and stone absorb 
varying percentages of water, and a dry interior is 
obtained only by furring or some other method of 
producing an air space between the outer section of 
the wall and the inner finish. — The Cement Age. 
»♦^ » >■*- 

Santos-Dumont's Experiments in His Aeroplane 
"14 Bis." 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

After the first trials of his new aeroplane, Santos- 
Dumont succeeded in making a flight above the ground 
which, although of but a short distance, speaks well 
for the future performance of the apparatus. The 
flight took place on the 13th of September, in the pres- 
ence of the Aero Club Commission, with the official 
timekeepers, for it was intended to compete for the 
Ernest Archdeacon Cup or the lesser prizes. Starting 
at 7:50 A. M., the aeronaut threw on the motor, but did 
not succeed in getting more than 900 revolutions per 
minute out of it instead of the expected 1,300. The aero- 
plane traveled at a good speed over the Polo grounds 
upon its wheels, but without rising entirely. Then the 
aeroplane was turned about so as to head in the other 
direction and started on a second run. Before the 
event the ground had been staked out at 30-foot dis- 
tances, with a man behind each stake. It was impor- 
tant to measure the space, for a flight of 80 feet would 
have won the Archdeacon Cup, while a 300-foot flight 
would have earned a prize of $300. At 8:40 the motor 
was again started and the propeller turned at more 
than 1,000 revolutions, which was a good figure, if not 
at the best speed. The aeroplane rolled over the 
ground at a speed of 25 miles an hour or thereabouts. 
When at the proper point Santos-Dumont, thinking 
that he had a good enough start, turned up the front 
rudder so as to take the flight in the air. 

The two front wheels left the ground, then the rear 
wheel rose, according to some, three feet, and accord- 
ing to others six feet. This lasted for a second or 
more, and during this time the aeroplane covered a 
distance of 15 or 20 feet. For some reason which it 
is hard to discover, the machine came to the ground 
again, and in spite of the rubber springs, the shock 
was enough to bring the rear propeller against the 
ground. One blade flew off, and the back end of the 
shaft was fouled; also the bamboo frame was broken 
at the rear end, and the radiator somewhat damaged. 
Santos-Dumont was not disheartened by the mishap. 
He had succeeded in flying a short distance, at least. 
He hoped to make a longer flight, but perhaps went 
up "too soon by a sudden movement of the rudder. 
Such a movement is of course difficult to" carry out 
without some practice. Moreover, his propeller did 
not speed up enough. After making the needed re- 
pairs, which will take two weeks at least, he expects 
to resume his experiments. The aeroplane proper 
was not damaged in the flight. 

On the whole, the result is promising. M. Ernest 
Archdeacon, president of the Aero Club Commission, 
made inquiry into the previous aeroplane records and 
found that none of the previous machines had ever 
left the ground entirely, so that to Santos-Dumont be- 
longs the honor of having made the first flight in 
France. The Official report states that the apparatus 
left the ground entirely and sailed at a height esti- 
mated diversely at two to three feet, over a distance 
of 15 to 20 feet, with a speed of 18 to 20 miles an hour 

in the air. 

^ i * » ^ 

Tile Alleged Influence of the Seasons Upon 
Earthquakes. 

The majority of seismologists admit a periodic re- 
lation of the shocks of earthquakes with the vicissitudes 
of the seasons. The maximum frequency is held to 
occur in the cold season; the minimum, in the warm 
season. According to a memorandum of Mons. de 
Montessus de Ballore presented to the Academie des 
Sciences by Mons. de Lapparent, this theory is without 
foundation. Mons. de Ballore compared in all 75,737 
tremors recorded in 81 catalogues, and corresponding 
actually with about 60,000 different quakes. The 
maxima of frequency were distributed in the following 
manner: 



North latitude to 4"> deg 

South latitude to 45 deg 



Maximum of Apparent, Seismic 
Frequency Falling. 



From October 
to March, 
Per cent. 



90 

47 



From April to 

September, 

Per cent 



11) 

40* 



which the apparent frequency of earthquakes falls 
during the cold season; the southern regions appear 
indifferent to this point of view. Mons. de Ballore 
explains the matter in a very simple way. The num- 
ber of weak shocks is in an enormous proportion more 
considerable than that of the shocks somewhat violent, 
and man perceives these light shocks much better 
when he is under the shelter of a habitation and 
quiet, than when he is about and in a state of activity. 
Now, in the northern regions it is during,Jth_e cold 
season (from October to March) that we spend the 
most unoccupied time and are most under shelter; in 
the southern regions, the conditions remain perceptibly 
the same the whole year. Thus would be explained 
this apparent inequality in the frequency of earth- 
quakes, which according to Mons. de Ballore occur 
equally at all seasons — L'lllustration. 



THE "R. C. RICKMERS "— THE LARGEST SAILING SHIP 
AFLOAT. 

To Germany belongs the credit of possessing not 
merely the fastest steamships afloat, but also the 
largest sailing vessels. The credit for the latter dis- 
tinction is due largely to the Rickmers Rice Mill, 
Freight, and Shipbuilding Company, at Bremerhaven- 
Geestemunde, who during the past few years have 
built several unusually large sailing vessels, chiefly for 
the handling of their .enormous rice trade. The latest 
and largest of these ships is the "R. C. Rickmers," 
which recently arrived at New York on her maiden 
outward trip to Saigon and Bangkok by way of Cape 
Horn. 

The "Rickmers" differs from her predecessors in the 
sailing fleet of this company, not merely in size, but 
in the fact that a decided innovation is being tried by 
providing her with an auxiliary steam engine, the ob- 
ject of which is to assist the ship across the belt of 




* Four per cent neither maximum nor minimum. 

Thus the northern regions (north latitude to 45 
deg.) show an enormous preponderance of cases in 



FEATHERING PROPELLER OF THE " R. C. RICKMERS," 

WITH THE BLADES THROWN PARALLEL WITH 

THE KEEL FOR SAILING. 

calms, and also in her movements in harbor when 
coming to an anchorage, warping alongside a dock, or 
threading her way through entrance channels and 
other narrow waterways. 

The spirited illustration of this great ship, which 
we present on the front page of this issue, gives an 
excellent impression of her great length, graceful 
sheer, lofty bow, and towering spread of canvas. She 
is shown with practically everything set, and bowling 
along at 13 to 14 knots on her favorite point of sail- 
ing, which is with the wind over the quarter. On deck 
the "Rickmers" measures 441 feet in length; her ex- 
treme beam is 53 feet 8 inches; her draft is 26 feet 9 
inches when fully loaded, and her molded depth is 32 
feet. Her gross tonnage is 5,548 tons, and on her 
maximum draft she displaces 11,360 tons. She car- 
ries, of course, a huge spread of canvas, the vertical 
height from the deck to the truck of the mainmast 
being 177 feet, and the length of the main yard 100 
feet. There are Ave masts, known respectively as the 
fore, main, middle mizzen, and spanker. All of the 
masts are of steel, except that at the extreme top of 
each there is a 6-foot wooden stump. The total spread 
of canvas is 50,000 square feet, and as the captain does 
not hesitate to hang onto every rag of this, long after 
smaller craft are shortening sail, it can readily be 
understood that the dimensions of the masts, and the 
number and size of the steel rope of the wire rigging, 
are unusual. The mainmast, which is built of half- 
inch steel plates, measures three feet in external diam- 
eter. To stay and hold up to its work the towering 
spread of canvas on this mast alone calls for no legs 
than thirty shrouds and backstays, fifteen on each 
side. First there are six shrouds of special 5%-inch 
steel wire; then come six backstays of the same di- 
mensions, two backstays of 4%-inch wire, and one of 



4-lnch; and so great is the holding strength of these 
fifteen ropes, that in the strongest breeze there is very 
little perceptible slackening of the lee shrouds or 
backstays. A rather surprising feature in this -^» 
that, in spite of her great size, all the sails are ^ vjyT-i. 
by hand by means of special windlasses. TheSinp's 
complement consists of flfty-nine hands, two officers 
and, Ago captains, the ship carrying two captains on 
the" 1 '^iden trip only. 

The auxiliary equipment consists of a triple-expan- 
sion engine of 750 indicated horse-power, steam for 
which is provided by two boilers; and in the side and 
between-deck bunkers a fuel supply of 650 tons can be 
carried. It was found that, in moderate weather, 
when the ship is in ballast, the engines can drive her 
at a speed of 8' knots per hour; when she is loaded 
the speed under steam is from 6 to 7 knots. Because 
of the great length and easy lines of the "Rickmers" 
and her large spread of canvas, she is capable, under 
favorable conditions, of sailing faster than any ship 
afloat, and probably faster than any ship that was ever 
built. On the trip to New York, for a period of eight 
hours, with the wind free, she averaged 15% knots per 
hour, and Capt. A. Walsen informed our representa- 
tive that judging from this performance and the abil- 
ity of the ship to carry her canvas in heavy weather, 
she would probably be able to make 17 knots an hour 
when going free in half a gale of wind. She is fitted 
with the well-known Bevis type of patent feathering 
propeller which, when sail power is to be used, can be 
so adjusted by means of a central shaft inclosed with- 
in the stern shaft, that the propeller blades will lie in 
the vertical plane of the keel. 

The hull of the "Rickmers" is constructed with a 
cellular water-tight double bottom which, together 
with the four water-tight divisions, constituting the 
"deep tank" in the middle of the vessel, can be filled 
with water ballast to the amount of about 2,700 tons, 
which is sufficient to give the vessel the necessary 
sailing stability when she is in ballast. The actual 
weight of the ship itself is 3,350 tons, and she has a 
maximum carrying capacity of about 8,000 tons. 



THE BIRKELAND-EYDE PROCESS AND THE ARTIFICIAL 
PRODUCTION OF NITRATES FROM THE ATMOSPHERE. 

BY M. AI.GER. 

For years Prof. Birkeland, of the Christiania Uni- 
versity, and S. Eyde, a civil engineer, have been ex- 
perimenting with a process of removing nitrogen from 
the atmosphere by electrical processes for the ultimate 
purpose of employing it as a fertilizer, in the form 
of calcium nitrate. The Birkeland-Eyde plant is lo- 
cated at the waterfall Svaelgfos, Notodden, in the dis- 
trict of Telemarken, Norway, where 30,000 horse-power 
will soon be utilized, and large amounts of nitrate of 
calcium for direct use will be produced. In all pro- 
cesses for the reduction of atmospheric nitrogen the 
air is exposed to the high temperature of the elec- 
tric arc, and cooled as rapidly as possible after the 
combination of a portion' of the atmospheric oxygen 
and nitrogen. Without rapid cooling the compound 
decomposes. Furthermore, only very small arcs can 
be employed, for the larger the arc the smaller will 
be the amount of air exposed to the flame. In the 
Birkeland-Eyde process a short arc is formed at the 
terminals of the closely adjacent electrodes, establish- 
ing an easily movable and ductile current conductor 
in a strong and extensive magnetic field, i. e., from 
4,000 to 5,000 lines of force per square centimeter in 
the center. The arc then moves in a direction per- 
pendicular to the lines of force, at first with an enor- 
mous velocity which subsequently diminishes; and 
the extremities of the arc retire from the terminals 
of the electrodes. As the length of the arc increases 
its electrical resistance also increases, so that the ten- 
sion is increased until it becomes sufficient to create 
a new arc at the points of the electrodes. The re- 
sistance of the short arc is small; hence the tension 
of the electrodes drops suddenly, with the result that 
the outer long arc is extinguished. In alternating cur- 
rent such as that used by Birkeland and Eyde all the 
arcs with a positive direction run one way, while all 
the arcs with a negative direction run the opposite 
way, assuming that magnetization is effected by direct 
currents. In this manner a complete luminous disk 
is presented to the eye. 

The arcs are contained in flat iron drums or fur- 
naces lined with asbestos and mica. The electrodes 
are formed of copper tubes, through which cooling 
water flows, and are placed equatorially between the 
poles of a powerful electromagnet. The temperature 
to which the current of cir passing through the drum 
is exposed is approximately 3,000 deg. C. (5,432 deg. 
F.); and it is calculated that one-fifth of the air ac- 
quires this temperature. 

The nitrogen and oxygen combine to form nitric 
oxide; if this gas were allowed to cool slowly to at- 
mospheric temperature, it would again be resolved 
into its constituents, but the a"c closes and the gas 
is suddenly cooled, so that much of it escapes decom- 
position, and is swept along with the current into 
absorbers. It issues from the drum at a temperature 
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of 600 deg. or 700 (leg. C. (1,112 (leg. to 1,292 deg. F.) 
and It passes through the tubes of tubular boilers and 
raises steam, which is utilized in a manner afterward 
to be described. 

The nitric oxide, N 0, combines with oxygen to form, 
nitric peroxide, NO,, on issuing from the boiler tubes; 
and it then passes through a succession of towe'rs 
filled with broken quartz, over which water trickles. 
Nitric acid is thus formed. But not all the gas is 
absorbed; the unattacked air which passes along with 
it dilutes it to such an extent that at least half es- 
capes absorption. Therefore, after passing the water 
towers, it enters a tower charged with milk of lime, 
and there it is nearly all absorbed, with the excep- 
tion of about 5 per cent. The lime is converted into 
a mixture of calcium nitrite and nitrate. Nitrite of 
calcium is useless as a fertilizer; it is the nitrate 
alone which is valuable. The nitrite must therefore 
be converted into nitrate. This is done by adding to 
it. a portion of the nitric acid, condensed in the tow- 
ers, and distilling. The nitrite is decomposed; nitrous 
fumes, consisting of a mixture of NO and N0 2 , pass 
over, and the lime is left in the liquor as a nitrate. 



Scientific American 

Automobile Steam Flowing. 

In Cairo some very interesting tests with an auto- 
mobile steam plow have been made at the instance of 
the multi-millionaire, his Excellency Boghos Pacha 
Nubar, and the Khedival Society of Agriculture. The 
results seem to promise favorably as regards the con- 
ditions prevailing in the Land of the Pyramids. The 




The Electric Arc Flame and Water-Cooled Electrodes. 
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machine consists of a steam road locomotive of 40 
horse-power, used as a traction motor for a plow 
working a breadth of 330 centimeters or 1,056 feet. 
The work done was about twice that done in the same 
time by the ordinary steam plow with rope traction, 
and about three times that which could have been 
dene by animal traction. The experiments were con- 
ducted in a clover field that had not been plowed for 
many months and was perfectly dry and quite hard. 
The afield was 300 meters or 924 feet long. The plow 
worked in an hour's time 6,729 meters of land, to a 
depth of 0.20 meter, or say eight inches, and the coal- 
briquette consumption was for 0.4 hectare, or 9.88 
acres, only 100 kilogrammes, or 220 pounds. The fact 
that this type of plow can work in hard, dry ground 
makes it particularly adaptable to Egyptian cotton 
cultivation. The commission charged with the test 
endeavored to ascertain if the plow would mix artificial 
fertilizers well in with the soil, and found it in this 
particular quite satisfactory. The necessary labor re- 
quired consists of one engine-runner, one stoker, and 
two men to look after the coal and water supply — this 
latter item seeming to Americans rather superfluous, 
or at any rate excessive. The advantages claimed for 
the automobile type over the traction plow are that 
it makes a better turned furrow (just why is hardly 
plain at first sight to those not on the spot), works 
faster, is more quickly turned at the end of the fur- 
row (in this case thirty seconds is the time claimed), 
and can be kept supplied with water without stopping 
work, which, however, ought to be the case with any 
steam engine. 



Acid-Proof Receptacles Into Which Vapors Pass. 



Generating Electricity at the Pit's Month. 

Of recent years a good deal has been said about gen- 
erating electricity at the pit's mouth, and transmitting 
it to various industrial centers. But it would be con- 
siderably cheaper to manufacture producer gas at the 
pit's mouth and transmit it through pipes to the in- 
dustrial centers, there to use it for driving gas engines 
for generating electricity and also for heating pur- 
poses and furnace work. The questions of the distribu- 
tion and transmission of power must not be confused. 
For the former it is agreed that there is no agent to 
compare with electricity. For the latter purpose it is 
suggested that it is more economical to employ pro- 
ducer-gas and piping than electricity and cables. 



It is this nitrate solution which is evaporated by help 
of the steam raised in the boilers heated by the escap- 
ing gas. The nitrate of calcium may be brought to. 
market in one of these forms: first, in a fused state, 
in which it contains 13.5 per cent of nitrogen; sec- 
ondly, in crystals; and thirdly, as a basic salt, which 
forms a dry powder, not becoming moist on exposure to 
air. This valuable suggestion to use the basic nitrate 
and thus to produce a dry and non-deliquescent mar- 
ketable article is due to Dr. Rudolph Messell. The 
extra lime which is introduced adds little to the cost 
and is itself of agricultural value. 

The nitrous fumes are not lost. They may either 
be absorbed in caustic soda, giving nitrite of sodium, 
a salt much used by manufacturers of organic dyes, 
or they may be mixed with the stream of gases which 
have passed through the boiler tubes, and pass to the 
water towers, whereupon a portion will yield •nitric, 
acid and the rest will again be absorbed by lime. 

It is also possible to electrolyze the sodium nitrite, 
and to form ammonia and caustic soda; the ammonia 
can be distilled off and neutralized with nitric acid, 
giving the valuable product nitrate of ammonium, of 
use for explosives, the caustic soda being available 
for again absorbing the nitrous fumes. During elec- 
trolysis, oxygen is evolved, which may be introduced 
with air into the furnace, for air richer in oxygen 
forms more nitric oxide in the flame- 




Absorption System of Stone Towers for Producing Nitric Acid. 




The Arcs Are Formed in Flat Iron Drams. The Oxidizing Chambers. 
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Business ana Personal Otants. 

READ THIS COLUMN CAREFULLY.— You will 
find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send yon the name and 
address of the party desiring the information. In 
every case It is necessary to give the 
number of the tnqulrr.^^ & ^ 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry IVo. 8385.— Wanted, a machine for print- 
ing metal signs with paint. 

See our Ad. on back page. Star Expansion Bolt Co. 

Inquiry No. 8386.— Wanted, ""cardboard disks, or 
disk-making machinery. 

J. C. Sparks, B.C.S., F.C.S.. Anal. Chemist. Seeadv't 

Inquiry No. 8387.— Wanted, machinery for mak- 
ing starch from potatoes ; also for tbe production of 
alcohol from potatoes. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 83S8.— Wanted, parties manufactur- 
ing or selling Beaureau engines, 1898 model. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chagrin Falls, O. 

Inquiry No. 8389.— Wanted, the name and ad- 
dress of the manufacturer of the Chaffou condensed 
milk-can opener. 

Sawmill machinery and outfits manufactured by the 
IjaneMfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 8390.— Wanted, a small battery and 
motor outfit adapted to run a sewing machine. 

1 sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y 

Inquiry No. 8391.— Wanted, the name and ad- 
dress of the manufacturer of tbe Imperial Smoothing 
Iron, which is heated by gasoline or oil. 

The celebrated " Hornsby-Akroyd " safety oil engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch. Co., Ft. E. 138th St., N. Y. C. 

Inquiry No. 8392.— Wanted, the name and ad- 
dress of tbe patentee and present manufacturer of the 
toy top called the New 20m Century Gyroscope. 

Manufacturers of patent articles, dies, metal 
st mi ping, screw machine work, hardware specialties, 
machine work and special size washers. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 8393.— Wanted, manufacturers of 
decorated glass, sucb as used in clock doors and quaint 
dials. 

Inquiry No. 8394.— Wanted, manufacturers of 
bricks made of sawdust compressed with coal oil. 

Inquiry No. 8395.— Wanted, the name and ad- 
dress of the manufacturer of the Mars Gas Engine 
Lubricator. 



RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

SELECTOR OR LOCK-OUT FOR PARTY- 
LINES. — A. March and, Buckingham, Wash. 
The more particular object of the inventor is 
to provide a system • combining selectively 
with an efficient lock-out and with an auto- 
matic busy signal. Means are provided for 
adjusting or alining the selectors used at the 
different stations so as to maintain the same 
in a proper step-by-step relation. An im- 
proved electric switch operates automatically 
{fmT Is capable of line adjustment. 

ELECTRIC HAMMER.— R. Smith, Middle- 
town, N. Y. The invention is an improvement 
iff electric hammers, and while it may be de- 
scribed as an invention applied to an electric 
hammer, it -may be made use of in any form 
of construction when a reciprocating motor is 
desired, as in pumps, brakes, trip-hammers, 
etc. The invention is entirely automatic in 
its action. 

TELEPHONE - RECEIVER SUPPORT. — F. 
F. Howe, Marietta, Ohio. On a suitable brace 
or bracket there are pivoted a receiver sup- 
port and a transmitter support and among the 
features of novelty, devices are provided in- 
termediate the mentioned supports whereby the 
shifting of one will shift the other support, 
the lever relation between the two supports 
and the intermediate devices being such as to 
effect by a slight movement of one of the 
supports a corresponding greater movement of 
the other support. 



Of General Interest. 

AMALGAM CARRIER AND PLUGGER.— 

II. W. Arthur, Pittsburg, Pa. One of the pur- 
poses of this invention is to provide a dental 
instrument which can be used as a conveyer 
of plastic filling material, such as amalgam, 
to a cavity in any part of the mouth and 
render the filling secure in the cavity by con- 
verting the instrument into a plugger. 

JAR-CLOSURE.— F. Smith, Council Bluffs, 
Iowa. The invention refers particularly to 
an improvement in cardboard closures or stop- 
pers for bottles and jars — such, for example, 
as are commonly employed for carrying milk. 
The object of the inventor is to enable the 
closures to be quickly and easily removed by 
hand without necessitating the use of a tool 
or instrument of any sort. 

WINDOW-REFRIGERATOR.— C. Spadavec- 
chia, New York, N. Y. One purpose of the 
inventor is to provide a construction which 
can be quickly and conveniently passed out 
through the window-opening from the inside 
of the room and readily and expeditiously se- 
cured in position outside of tbe window-frame 
resting upon the sill and against the outer 
parting-strip of the frame, the lower stile of 
the upper sash having bearing upon the top 
of the refrigerator when the upper sash is in 
its closed position. 

MARINE VESSEL.— J. W. Martin, Scutts- 
burg, Ind. The invention pertains to a marine 
vessel adapted particularly for use in shoal 
water, the boat or vessel being equipped with 
a propeller, the position of which may be 



changed at will, so that the propeller may ex- 
tend downwardly below the keel of the vessel 
or upwardly above the keel-line, according to 
the depth of the water in which the propeller 
Is operated. 

FLOATING WHEEL-DAM.— F. W. McNeil, 
St. Louis, Mo. The object here Is to utilize 
current force to generate power which may be 
transformed into mechanical or electrical en- 
ergy capable of transmission to any point of 
application. It is effected by an improved con- 
struction using one or more pontoons carry- 
ing submerged or partially-submerged water- 
wheels and having wings in advance of the 
wheels which act to contract the water chan- 
nel or flow, and thus increase the head or 
pressure of water at its point of application 
to the wheels. 

COAL-WASHING JIG.— W. B. Gillon and 
J. M. Ricketts, Sopris, Col. This jig washes 
and separates coal from its impurities. In 
operation the raw coal is supplied to hoppers 
and resting on the coal screens is stratified by 
the pulsations of the water produced by the 
plungers, the clean coal passing to discharge 
troughs and the rock to the conveyers. The 
sludge drops through the screens to the screw 
conveyers. These carry the waste through 
openings in the inner walls to the middle 
compartment, when it is elevated and dis- 
charged by the flight conveyer therein. 

CONCRETE-WALL-FORMING APPARATUS. 
— H. P. Engelhardt, New York, N. Y. The 
device is portable and readily adjusted to the 
work to be done. In wall building the inner 
and outer standards are arranged at intervals 
and spaced at various distances apart, as re- 
quired. As the wall progresses from the foun- 
dation, the mold plates or boards will be 
added, and after the finishing of the wall the 
boards may be readily removed and also the 
standards or uprights. 



Heating: and Lighting. 

GAS-BURNER.— W. S. Prim, New York, N. 
Y. The principal object of Mr. Prim's inven- 
tion is to provide means for increasing the 
illuminating power of the gas and rendering 
the combustion thereof more perfect than in 
burners commonly used, to which end he pro- 
vides a peculiar gas-heater arranged over the 
burners, from which heater the hot gas is con- 
ducted down to the mixing and burning devices. 
The burner is adapted for in or out of doors. 



Household Utilities. 

COMBINED STOVE-LID LIFTER AND 
CLOTHES-DRIER.— F. B. Small and J. C. 
Mulligan, Bath, Maine. The invention relates 
to improvements in combined stove-lid lifters 
and hangers for clothing or other articles to 
be dried by the heat of the stove, the object 
being to provide a device so constructed that 
when not in use the support for the articles to 
be dried may be slid into the handle of the 
lifter. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

September 25, 1906. 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of tbese patents.] 



Acetylene and eblorin, making compounds 

of, J. H. Lidholm 831,725 

Advertising device, W. E. Mudd 831,973 

Alarm system apparatus, R. F. Spamer.. 831,634 
Anesthetic holding and dispensing appa- 
ratus, Maxfleld & Maupin 831,728 

Armature, ventilated, J. F. McElroy 831,625 

Armature winding machine, P. E. Oswald. 831,740 
Armor plates, manufacture of, R. A. Had- 

fleld 831,858 

Autographic register, P. Hano 831,949 

Automatic gate, J. L. Manlove 831,963 

Automatic sleigh, B. Beskow 831,820 

Awl and punch, combined belt, P. I. 

Gonyea 831,945 

Bait, artificial, H. C. Clippinger 831,831 

Bandage rolling device, L. Long 831,726 

Bank lattice, movable, W. Lawrence 831,617 

Basket, J. B. Miller 831,730 

Batting apparatus, base ball, J. F. Doyle. 831,605 

Bearing, shaft, A. E. Keith 831,874 

Bearing, windmill shaft, F. G. Hobart.... 831,554 

Bed, Davenport, F. J. Clement 831,707 

Beer pipe cleaner, J. Strunce 831,635 

Belt dressing compound, I. N. Hollings- 

worth 831,868 

Bench, piano, M. F. Stanley 831,574 

Binder, Copeland & Cbatterson 831,773 

Binder, adjustable loose leaf, Morden & 

Hitchcock 831,969 

Binder, loose leaf, W. N. Weinacht 831,641 

Board. See Ironing board. 

Bone black, treating, J. E. Siebel 831,805 

Bottle, non-refillable, C. M. Conradson 831,536 

Bottle, non-refillable, J. R. Mullen 831,622 

Bottle, non-refillable, J. E. Sbepard 831,688 

Bottle stopper, faucet, Blair & Wolf 831,926 

Box fastener, F. P. Shaw 831,896 

Brake, R. R. Hart 831,950 

Brick making machine, C. J. Boos 831,596 

Brooder heater, J. G. Hoffken 832,016 

Brooms, dust receiver for, G. W. Barian.. 831,924 
Building block molding machine, G. F. 

Fisher ' 831,781 

Building block, plastic, M. C. Momsen 831,732 

Buoy, rescue, J. C. Quarterman 831,891 

Bjrner protector cap, C. T. Fuller 831,944 

flutter cutter, A. C. Hummer 831,610 

(Jabinet, grocer's, W. Goss 831,946 

Cable gripper, E. B. Merry 831,729 

Cables, sliding book for hauling, C. A. 

Peters 831,984 

Calculating machine, Schneider & Perfler... 831,633 

Can handle, sheet metal lard, B. H. Larkin 831,958 

Can machine, J. C. Thorn 831,905 




"Star' 

Automatic 
Cross 
Feed 

FOR FINE, ACCURATE WORK 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S. A. 



Fow and 
Power 
Screw Cutting 

Lathes 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Ennt- and Dnuior an<1 Turret Lathes. Plan- 
mill aim rUWCI ers, Simpers, ana Drill Presses. 
SHEPARD LATHE CO., 133 W. 2d St. Cincinnati, O. 




Manufactory Established 1761. 

Lead-Colored & Slate Pencils. Rubber Bands, 

Erasers, Inks, Penholders, Rulers, Water 

Colors, Improved Calculating Rules. 

Semi for descriptive Circular S. 

44-60 East 23d Street, New York. N. Y. 

Grand Prize, Highest Award, St. Louis, 1904. 



"Economo" Emery Wheel Dresser 

Made of 
an abra 

UTS5iSHi»»» Dresser- f "XS 

as the Waefc Diamond. 

Will true or shape any 
wheel except the very 
fiardand carborundum. 
The "Combination " is 
the roughing tool 
placed in the handle 

en* of "Economo.** Send tot circaltf. ETrcssc? sent on 15 days' trial. 

IKTEBNATIONil! SPECIALTY CO.,CCDIIoIdcn Ave., Detroit, Mich. 




PATENTS 



Our Hand Book on Patents, Trade-Marks, 
etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 

Scientific Amebicm 

MtJNN & CO., 361 Broadway, N. Y. 

Branch Office: 625 F St., Washington, D.C. 



KEROSENE OIL ENGINES 




Marine Stationary 
Portable. 

NO DANGER, Maximum Power, 
Lightest Weight, Simple, Reliable, 
Economical. No Batteries, Self 
.ignition by Compression. Fullj 
Guaranteed. Write for Catalogue P. 
M. IdT'No charge for packing. 

International Oil Engine Co. 
38 Murray St., N. Y.,U.S.A. 



Automatic Water Supply 

Most economical, reliable and efficient. 
If j;ou have running water the Niagara 
engines will elevate 35 feet for 
each foot-fall obtainable from 
spring, brook, or river, de- 
livered, to any distance. 
Write for catalogue. 

Niagara Hydraulic Engine Co. 
140 Nassau St., X. Y. 





FOR 

GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From 9-in. tol3-in. swing. 
Arranaed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catalog. 
W.F.&JNO.BARNESCO. 

Established 1872. ' 
1999 Ruby St., Rockford, ]ll. 



BARKER MOTORS 

Reliable.--.^ to 10 H.P-Economical 

Their perfect operation and reli- 
ability are due to common senae 
mechanical ideas and good construc- 
tion. While low in price, they are 
made of best" materials with careful 
attention to details. 

C.L Barker, Norwalk, Conn 





THE B. F. BARNES 

t4-INCM DRILL 

is adapted for work from 1-16 inch to U 
inch. A strong, substantial, well built 
drill. Plfun lever or power feed as desired. 
We build a full line of Drills. All sizes 
furnished tn Gangs. Also bave 9-inch, 
and 11-inch i*rew Cutting Lathes, and a 
24x2-mch Wet Tool Grinder. Catalog S 
fin request. 

B. F. BARNES COMPANY, Rockford. III. 

European Branch, 149 Queen Victoria St., London, E.C. 



A Homemade 100=Mile 
Wireless Telegraph Set 

• Read Scientific American Supplement 1605 for a 
thorough, clear description, by A. Frederict Collins, of 
the construction of a 100-mile wireless telegraph outfit. 
Numerous, adequate diagrams accompany the text. 
Price 10 cents by mail. Order from your newsdealer, or 
from f • 

MUNN & CO , 361 Broadway, New York 



MASBROUCK 



M.--1 

m m i3J gr gg 



SAFE! 

SIMPLE! 
SILENT! 
SAVING 

A combination of excellence un 
surpassed in the motor world. Send 
for illustratedcatalogue,sentfree 
Hnsbrouck Motor Works, Inc., Sew London,Conn. 



RELIABLE MARINE ENGINES 

■ Reliability under all condi. 
tiona is the characteristic of 
the " Lamb " Engines. Sizes 
from 1>£ to 100 H. P. in stock. 
Write tor catalogue. 

TERRY & CO. 
lanagers Eastern and Foreign 
Branch 

92 Chambers St., 
(I [New York 

Everything for lEoat & Engine 




Can spout, R. Dreyer 831,841 

Canning boiler, fruit, C. C. Gregory 831,718 

Cane mills, hydraulic pressure regulator for, 

A. Grossmann 831,786 

Car bolster construction, E. I. Dodds.. .. 831,652 
Car corner stake and method of manufac- 
ture, E. I. Dodds 831,653 

Car door, grain, T. Lennox 831,670 

Car, gondola, E. I. Dodds 831.648 

Car, hopper, E. I. Dodds 831,649 

Car, metallic hopper, Dunbar & Dodds 831,657 

Car moving device, J. D. Tusar 831,908 

Car seat, G. W. Dryer 831,777 

Car seat, P. M. Kling..., 831,877 

Car side construction, E. I. Dodds. .831,660, 831,654 

Car stake, E. I. Dodds 831,651 

Car stake socket with tripping device, 0. 

G. Bacon 831,696 

Car stakes, making, E. I. Dodds 831,839 

Car underframe, E. I. Dodds 831,840 

Carbureter for. explosive engines, J. B. & 

J. B. Dunlop, Jr 831,547 

Carbureter, hydrocarbon engine, H. B. 

Coffin 831,832 

Card serving machine, C. P. Fraln 831,851 

Carriage, baby, F. H. Bodrigues 831,571 

Carton or package, T. H. Anderson. 831,760 

Cash register, check printing, F. C. Os- 

born 831,626 

Caster, A. B. Diss 831,838 

Casting machine, metal, F. De Cardy .... 831,604 
Cereals, machine for preparation of, B. 

E. Valentine 831,909 

Cereals, roll for machines for preparing, R. 

E. Valentine 831,910 

Chart, dress, J. Buccola 831,826 

Check loop, elastic, C. A. Cornell 831,537 

Cigar cutter, E. Brunboff 831,533 

Clamp, E. E. Erickson 831,845 

Clasp, G. A. Weld 831,585 

Clasp loop. E. Pyle 831,680 

Clevis, W. E. Burrow 831,600 

Clocks, printing ribbon shifter for work- 
men time, Kyser & McGowan 831,790 

Coat lapel and collar regulator, W. H. 

Cling 831,931 

Coffee or tea urn, H. E. Lynn 831,673 

Code, self-testing safety, C. J. Mitchell 831,968 

Colander, J. Norris 831,566 

Concrete chimney top, J. Baumgartner. . . . 831,699 
Concrete construction, anchoring device for, 

J. Schirra 831,804 

Concrete mixer, H. Ericsson 831,658 

Coupling. See Engine coupling. 

Culinary utensil, F. H. Eundell 831,746 

Culvert, F. Hummel 832,017 

Cutting die, F. J. Lima 831,791 

Damper controller, time, J. M. Wollaston. . 831,587 

Dash pot, F. E. Lammert 831.615 

Dental handpiece, C. M. Freeman 831,943 

Denture, artificial, P. B. & S. J. Lese- 

mann 831,960 

Dining table, M. Miller 831,797 

Display device, picture, L. C. Bailey 831,528 

Displaying apparatus, goods, D. F. Burrage. 831,828 
Distilling apparatus, W. H. Bartholomew.. 831,593 
Ditching machine for tile, etc., G. M. Mc- 

Cleary 831,976 

Door carrying and operating device, M. 

Cossey 832,010 

Door catch, H. F. Keil 832,020 

Door banger, Terrell & Schaaf 831,904 

Door hanger, sliding, R. Mobley 831,674 

Door opener, foot operated, J. M. Vincent.. 831,584 

Door, sliding, W . J. Arnold 832.004 

Door stop, G. E. Houser 831,788 

Drilling machine, B. F. Barnes... 831,697, 831,698 
Drills, clamping joint for, C. W. Guttzeitl 831,551 
Driving and braking apparatus, L. T. Gibbs 831,550 
Driving and controlling gear, G. T. Hackley 831,856 

Driving gear, G. T. Hackley 831,857 

Dumping and elevating apparatus, P. J. 

Mauger 831,966 

Dumping receptacle, G. Perrine 831,800 

Duplicating roll, C. A. Kenworthy 831,614 

Dye, making a red vat dyeing, G. Engi.... 831,844 

Easel, knockdown, J. Bing 831,766 

Egg beater, H. M. Crimp 831,538 

Electric conductors and other wires, joint 

for, A. Fleeger 831,548 

Electric switch, automatic, H. Leitner, 

et al 831,959 

Electrical conductor connector, P. F, WI1- * 

liams 831,813 

Electrostatic apparatus, M. Woodsome . . . . 831,916 

Electrothermal switch, J. Erickson 831,847 

Elevator safety device, W. C. Tench 831,903 

End gate and lifting jack, O. Bucklin 831,534 

End gate, wagon, M. L. Winans 831,915 

Engine cooling and lubricating apparatus, 

crank case, G. Brown 831,532 

Engine coupling, traction, H. Nilsen 831,977 

Engine crank, gas, W. E. Everett 831,608 

Engine shafts off dead centers, device for 

throwing traction, W. L. Quick ...... 831,992 

Envelop and letter sheet, combined, W. 

A. Pridmore 831,990 

Evaporator, J. L. Smith 831,572 

Fabrics, apparatus for ungumming silk, P. 

Schmid 831,997 

Farm gate, D. Eeddin 831,993 

Fastener, E. B. Stimpson 831,901 

Faucet drip attachment, J. A. Ferguson.. 831,713 
Feed water heater and purifier, H. E. 

Moffat 831,886 

Fence post, M. J. Huber 831,611 

Fence stay, C. M. Follett 831,714 

Fence structure, E. D. Zinninger 831,918 

Fencing wire stretcher, G. Coates 831,932 

Fibrous material, treating, B. C. Mudge. 831,621 

Fire escape, W. P. Thompson 831,808 

Fire extinguisher, chemical, Piatt & Lan- 

don 831,988 

Fish hook, O. Hallstrom 831,552 

Fish book, J. S. Parke 831,980 

Fish trap, J. Swart 831,690 

Float, C. A. Waldo 831,637 

Flushing attachment, sink, H. J. Holmes.. 831,722 

Folding box, H. B. Drew 831,712 

Frogless switch, G. M. Ayles 831,762 

Furnace charging or drawing machine, heat- 
ing, W. T. Martersteck 831,965 

Furniture, store, J. Garfjnkle 831,549 

Game apparatus, M. E. Sayre 831,802 

Game apparatus, card, C. M. Atkinson.... 832,005 
Garment pressing machine, J. B. Eeplogle.. 831,892 
Garment supporter, L. D. & A. C. Powell.. 831,989 
Garments, machine for pressing busts and 

shoulders of, W. Eastman 831,842 

Gas burner, safety, F. C. Huber 831,723 

Gas from carbonaceous liquids, process and 
apparatus for generating a combustible, 

F. Cotton 831,835 

Gas generating apparatus, acetylene, A. 

Eosenberg 831,894 

Gas generator, acetylene, L. H. Little.... 831,560 
Gas pipe thawing attachment, J. Zvetina... 831,695 

Gas producer, A. M. Gow 831,854 

Gate, O. W. Potts 831,569 

Gate, W. H. Clay 832,009 

Gearing, J. K. Koons 831,879 

Generator. See Gas generator. 

Girder, rolled, Vietor & Husham 831,755 

Glass or metal, machine for dropping pow- 
dered fusible material upon hot, W. 

B. Norton 831,978 

Glass sheets, manufacture of, B. C. White. 831,914 

Glass, wired, E. A. B. Walsh 831,640 

Governor, explosion engine, J. F. Mc- 

Nutt 831,565 

Governor, explosive engine, H. C. Teel 831,576 

Grain heater and drier, P. Provost 831,570 

Grinding machine, knife, A. L. Davis 831,541 

Grinding machines, etc., clamping device 

for, M. A. Eollman 831,629 

Gun, automatic machine, A. O. von Augezd. 831,923 

Gynecological appliance, J. H. Ballard 831,592 

Hair, rat for the, E. L. York 831,590 

Hame fastener, P. C. Brown 831,643 

Hammer, power, G. H. Wadswortb 831,912 

Hand for playing chords, artificial, B. R. 

Amend 831,920 

Harrow, G. Metcalfe 831,885 

Harrow, disk, W. C. King 831,789 

Harvester and shocker, corn, H. Larson.... 831,880 

Hat hanger, C. F. Pettingell 831,985 

Hat bolder, W. W. Pickens 831,627 

Hat holder, H. E. Feldman 831,849 

Hat pin, E. H. Surridge 831.902 

Hay rack brake attachment, A. J. Baxter. 832,007 
Heaters, piping system for, W. P. Hussey. 831.612 
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Perfect Score 30 H. P. Peerless Touring Car 
Driven Successfully on GHdden Tour. 

Twelve Hundred Miles Without 
Adjustment 

This is the record of Model 14, the 1906 Model of Peerless 
touring car. No replacements or adjustments made while running 
on schedule time between controls. Passengers did not alight 
from car for any repairs or any reason whatever between controls. 
Each control reached ahead of schedule time. Average running 
time of last day's run of 124 miles was 20 miles an hour. Ex- 
amined by experts at close of contest was declared to be in 
perfect running condition. 

The Peerless Models for 1907, Models 15 and 16, contain all the 
best features of the 1906 Model, as well as many improvements to 
make the car the acme of perfection for the person who wants a tour- 
ing car capable of sp$ed up to fifty miles an hour, and to climb 
hills with ease on high gear with four or five passengers. Chrome 
nickel steel and drop frame used in construction. 

1907 Models 

Model 15— $5,00O Model 16— $4,000 

A demonstration will convince you of the simplicity and dependability of the Pee? less 
direct drive touring car. Full information twll gladly be sent to you on request. 

THE PEERLESS MOTOR CAR CO.. 38 Lisbon St., Cleveland, O. 

Member A. I,. A. M. 



Electrical Engineering 

and Experimental Work of Every Description 

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery throughout. 

C. F. SPLITDORF 

Engineering Dept. 17-27 Vandewater St., N. Y. City 



NEWYORK 

((entral) 

v LINES > 



" America's Greatest Railroad " 

Operating more than 12,000 miles of Railway 
east of Chicago, St. Louis & Cincinnati 

COMPRISING THE 

New York Central & Hudson River 

Lake Shore & Michigan Southern 

Big Four Route 

Michigan Central 

Boston & Albany 

Pittsburg & Lake Erie 

Lake Erie & Western 

Chicago, Indiana & Southern . 

Lake Erie, Alliance & Wheeling 

New York & Ottawa 

and Rutland Railroads 



For a copy of " America's Winter Re- 
sorts," send a two-cent stamp to George 
H. Daniels, Manager General Advertising 
Department, Grand Central Station, New 
York. 



C. F. DAI.Y 
Passenger Traffic Manager 

NEW YORK 



-^ LET ME SHOW YOU — ,, 

HOW TO MAKE MONEY 

(The same as I have shown over 4*000 others) 

No matter where you are located or 
what your former occupation, if you 
are honest and ambitious, I trill teach 
you the Real Estate, Insurance and 
General Brokerage Business thorough- 
ly by mall, appolntyou SPECIAL 
REPRESENTATIVE of my Com- 
pany (the largest in America), and 
assist you to become a prosperous and 
successful business man with an in- 
come of 113,000 to 85,000 annually. 
Unusual opportunity for men without cap' 
ltal to become Independent for life. Vain 
able Boob and foil particulars FREE. 
Write today. Address either office. 

EDWIN R. (HARDEN, President 

Nat'l Co-Operative Realty Co. 




I HJ& Athenaeum Bid*. 
CHICAGO, ILL. 



1«G Maryland Bids. 
•WASHINGTON, D.C. 



>■ 



STEAM TURBINES. —THEIR CON- 

struction. Operation and Commercial Application. 
Scientific American Supplements 1306. 1307* 
1308, 1422, 1400, 1447, 1370, 1372. The 

articles have all been prepared by experts in steam 
engineering. Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New Fork City, and, all newsdealers. 




IT MAKES MONEY 
RAPIDLY 

and pays for itself in two days work. 
There never was a machine like the 

PHOTOSCOPE 

for making money. Takes a perfect pho- 
tograph automatically, develops, finishes 
and fraiies it for a nickel in less than 
one minute. Thousands in use making 
fortunes tor their operators. Booklet 
and price-list free from 

M. S. KLINE 
45 N. Division St*, Buffalo, N. Y. 



CTI TIW High Grade INSTRUCTION 
OllUl By CORRESPONDENCE 

I k \\7 Fourteenth Year 

Lil TV Prepares for the bar of any State. 
Improved method of instruction, com- 
Dining the Test-Book, Lecture and Case Book 
Dielhij la. Approved by th- bench and bar. Three 
Counts. College, Poet-Graduate and Business Law. 
Uniform rate of tuition. Send for Catalog. 

Chicago Correspondence School of Law 
Reaper Block, Chicago 





Machine No. 18. 
Range 2J^4 in. R. H. 



For Cither ■ 

Hand «: Power 

This machine is the regular hand machine sup- 
)lied with a power base, pinion, countershaft, 
tc, and can be worked as 'an ordinary power 
machine or taken from its base for use as a 
hand machine^ Length ^of pipe handled 
easilvin small room. ^Illustrated cawiffnue 
— prfce list free on application. 

THE CURTIS a CURTIS CO.. 

6 Garden St., Bridgeport, Conn. 



Heating apparatus, hot water, J. F. Mc- 

Elroy 831.735 

High speed brake, W. B. Mann 831,795 

Hinge, detachable, W. T. Roberts 831,801 

Hollow body, C. A. Waldo 831,638, 831,639 

Hook, L. A. Walker 831,913 

Hook, E. Pyle 831,991 

Horseshoe, C. D. Murphy 831,975 

Hover, J. L. Nix ...: 831,737 

Hulling mechanism, A. P. Grobens 831,663 

Ice creeper, W. R. Jenkins 831,954 

Ice severing machine, W. O. Hay 831.721 

Illuminating device, A. W. Beuttell 831,821 

Incubator, J. L. TUx 831,738 

Indicator, C. Versteeg 831,911 

Inductive system, R. C. Browne 831,599 

Ingots, etc., device for charging and draw- 
ing, W. T. Martersteck 831,964 

Inhaler, F. B. Murphy 831,623 

Insulated track system, A. Morrison 831,562 

Ironing board and step ladder, combined, 

S. H. Williams 831,692 

Journal box and lubricator, combination, A. 

Byrd 831,704 

Knob attachment, M. S. Partrick 831,981 

Label holder, D. P. Cory 831,645 

Labeling machine, bottle, S. Fyfe 831.853 

Lamp extinguishing device, L. Nissim 832,023 

Lamp support, A. Rydquist 831,996 

Lamps, fixing incandescent, J. Levin 831,724 

Last turning machine, F. J. Shanisey, Sr. 831,749 

Launder, R. L. Dimmick 831,545 

Ledger and daily balance, depositor's, C. 

S. Crowell 831,539 

Lifting jack, N. Weiler : 831,756 

Lighter, pocket, W. C. & C. F. MacDonald. 831,882 

Line adjusting device, A. S. Hamilton 831,862 

Lock, J. Hammesfahr 831,863 

Locking device, L. E. Rice 831,745 

Loom, fancy, J. R. Fitton 832.013 

Lubricator, J. ,T. Slagel 831,899 

Lumber Jack, J. M. Ferriss, Jr 831,780 

Machine tool feeding mechanism, F. Muller. 831,974 

Mail bag deliverer, F. M. Hurley 831,952 

Mail bag receiving and delivering apparatus, 

D. M. Daley 831,646 

Mail matter, truck for transferring, F. E. 

Baker 832,006 

Massage device, B. S. Dean 831,711 

Measuring instrument, electrical, C. Hering 831,609 
Mechanical lubricator, positive feed, M. G. 

& W. H. Plane 831,890 

Mechanical movement, t). Ashwortb 831,922 

Metal surfaces, treating, L. J. .Crecelius. . . 831,937 
Metals, electrodeposition of, J. A. Nuss- 

baum 832.024 

Milk diluting vessel, percentage, M. F. 

Deming 831 ,939 

Mirror attachment for ladies' hats, A. P. 

Day 831,710 

Miter box attachment, R. H. Dorn 831,940 

Mixer. See Concrete mixer. 

Mixing machine, W. J. Judd 831,957 

Mop holder, J. A. Benson 831,642 

Mop wringer, J. G. McCarthy 831,734 

Motor or engine, C. C. Clark 831,930 

Mouse trap, W. Kumpf 831,557 

Music strip perforating device, H. P. Ball. 831,818 

Necktie supporter, J. R. Knowles 831,878 

Notch cutting machine, L. W. Marshall 831,883 

Nut cracking machine, R. E. Woodson 831,589 

Nut lock, J. Cookerley 831,602 

Nut lock, O. J. Russell 831,747 

Nut lock, H. H. Smith 831,806 

Nut lock, J. J. Chapman 831.928 

Oar lock, C. E. Monroe 831,971 

Oil burner, S. M. Morrison 831,972 

Onion picker, E. C. Jones 831,613 

Ore feeder, F. II. Blanding 831,595 

Ore sizing screen, Ratcliff & Cohenour 831,681 

Ovens, automatic stop mechanism for ro- 
tary, A. S. Cairncross 831,829 

Package carrier, J. W. Clark 831,705 

Packing, N. C. Davis 831,603 

Packing device, rod, O. J. Garlock 831,717 

Pail handle, O. Boiteau 831,700 

Panel board, electric, M. H. Johnson 831,666 

Paper and producing the same, manifold, 

E. E. Linfoot 831,559 

Paper making apparatus, H. Rehlinghaus. . 831,744 
Paper or other material, machinery for cut- 
ting and delivering sheets of, C. P. 
Cottrell 831,774 

Pasteurizing apparatus, H. E. Weber 831,813 

Pasteurizing process, H. E. Weber 831,812 

Pencil sharpener, Stutesman & Fertiek 831,753 

Pencil sharpener, H. F. Hambruch 831,861 

Permutation lock, C. A. F. Anrochte 831,921 

Phonograms, duplicating, M. Joyce 831,668 

Phonograph, W. , W. Rosenfield 831,630,831,895 

Phonograph record cleaner, H. A. Place... 831,987 

Piano sound deflector, T. W. Freeborne 831,852 

Picker stick back-stop, P. L. Peterson 832,025 

Piling, sheet, T. Hill 831,665 

Pipe coupling. T. C. Wood 831,588 

Pipe wrench, J. A. Smith 831,750 

Planer, circular, D. C. Robinson 831,893 

Plant shield, N. L. Clarke...'. 831,706 

Planter attachment, corn, E. D. Fisher 831,850 

Planter, corn, M. Meyer 832,022 

Planter marker attachment, corn, J. C. 

Liston 831 ,961 

Plastic material, machine for molding, J. 

Lovett 831,620 

Plow, hand disk, G. A. Brantner 831,531 

Plows, means for raising and lowering 

gang, B. H., Stover 831,752 

Plumb bob, H. M. Curry 831,775 

Pole, coupling, G. C. Nienow 831,888 

Portable bouse, J. A. Walker 831,810 

Potato digger, C. B. Friel 831,784 

Powder distributer, C. H. Leggett 831,669 

Power lift sweep rake, J. F. Hazel 831,865 

Pressure regulator, A. L. Noone 831,677, 831,739 

Priming device, Graeme & McNeely 831,947 

Printing press, oscillating cylinder, J. Lutz 831,962 

Printing, transfer, J. F. Thorpe 831,582 

Pulley block, Porter & Anderson 832,026 

Pump, Pray & Philbrick 831,679 

Pump, liquid measuring, G. Yanacopoulo. . . 831,758 

Pump, rotary, H..R. Comly 831,933 

Punch and die press, G. H. Bartlett 831,763 

Rail bond, F. H. . Daniels 831,776 

Rail bond, J. P. Clark 831,830 

Rail gage and brace, combined, L. F. Bow- 
man 831,597 

Rail, guard, C. M. Hibbets 831,553 

Rail Joint, W. P. & S. G. Thomson, 

831,578, 831,580, 831,581 

Rail Joint, D. J. Snyder 831,807 

Rail Joint, Crane & Wheeler 831,836 

Rail protector, T. Fenwick 831,942 

Rail system for vehicles, T. J. Brockway.. 831,702 

Railway crossing, C. A, Alden... 831,759 

Railway crossover, E. J. Fo^arty...: 831,782 

Railway, electric, J. Murphy 831,624 

Railway rail Joint, W. C. Deuberry 831,542 

Railway rail Joint, W. P. & S. G. Thom- 
son 831 ,579 

Railway switch, W. R. Cochran, Jr 831,708 

Railway switch, J. Herrington 831,867 

Railway switch, automatic, R. K. Floeter.. 831,660 

Railway tie, J. II Clark 831,535 

Railway tie, A. Heine 831,787 

Rake. See Power lift sweep rake. 

Receptacle clamp, J, A. Reams 831,743 

Recording lock, A. -De Vilbiss, Jr.. 831, 543, 831.544 

Reel band, sliding, L. L. Bartlett 831,764 

Refrigerator, W. Landry 831,616 

Refrigerator car, E. I. Dodds 831,647 

Removable stopper and strainer, E. P. 

Boden 831,767 

Rodent exterminator, M. .T. Whitney 831.691 

Roll, hot mill, J. Loomis 831,727 

Roll polishing device, A. Ridd 831,684 

Rolling plates, apparatus for, A. Ridd 831,683 

Roofing plate, metallic, P. S. Torrence 832,003 

Rotary engine, F. S. Sullivan 831,754 

Rubber articles, hard, W. R. Sine 831.998 

Rule, H. D. Hagerman 831,859 

Running gear, J. W. Gardner 831,716 

Sander, Cummins & Ferguson 831,837 

Sander, pneumatic, J. J. Morgan 831,970 

Sash cord fastener, E. Belanger 831,925 

Sash cord guide, Miller & Sayger 831.796 

Sash, window, W. M. Taylor 831,575 

Saw frame, buck, J. Gives 831,662 

Saw set, E. Wismar 831,693 

Sawing machine, wood, D. E. Franks 831,715 

Scabbard, F. A. Bragg 831,771 



UNIVERSITY. 
SHOE 

( Trade-Mark.) 

Heaviest oily grain leather— tan col- 
ored. Watertight construction. Com- 
fortable and neariy indestructible. 
Send for pamphlet 

J. P. TW ADD ELL, 
1210-1218 Market St., Philadelphia 





Any Size or Shape 

Steel Towers 

Any Height 
The Baltimore Cooperage Co. 

MANU FACTURER9 

BALTinORE CITY, MO. 

CATALOGUE GRATIS 



H 



ESS FURNACES— EASY 

to buy— direct from maker. Easy to pay 
for— no middlemen's profits. Easy to run 
and regulate. Book free. Hess Warming 
and Ventilating Co.. 916 Tacoma Bldg.. Chicago. 




It's Easy to Keep (ool! 

The simplest, smallest, safest, neat- 
est and most successful Motor Fan 
made is the Rawlings Patent 
High-Speed Water Motor 
Fan. Can be installed* in a few 
minutes. Wo operating expenses. 
Made of high-grade brass. Price 
U-in. Fan with complete coup- 
lings. $10.00. ■ 

_ _ PATENTED SET E. 

E. GINTZEL 

150 Nassau St., New York City 

Clinton, Mich., Dec. 81, 1905. 

BRENNAN MOTOR CO., Syracuse, N. Y. 

Gentlemen :— The 20 H. P. Motor I bought of you three years 
ago, to run my ice har- 
vester, fa a dandy. It 
ie simple f eaay to raaLrol 
acid ■cheap ili E o fuuL 

I did my threshing 
with it, running a large 
separator, with blower 
for stacking, and it 
seemed to run with as 
much power, if not 
more, ih m the '.u\_- 
steam -engine. Oondn 
of people ram? to see 
the Jlttle tbluE run sucS 
a large machine and do 
the work so easily. It 
took about three hours 
to thresh. over 400 bush- 
els of grain and we did 
not stop once. 

Any one wanting » 
motor will make no 
mistake if tbey get » 

Greultrm. Yours very truly, J. B. HAUS& 

BRENNAN STANDARD MOTOR 

Molinted with Individual Clutch Gear, also Furnish Sliding Gear 

Transmission. 

Motors from 6 to SO Horse Power. 





JA.GE.Fv Marine 
^-Cycle Engines 

Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed ranee and reliability 
under most trying conditions. 
SlzCs3to60 h. p. Setid for/catalog. 

CHAS. J JAGER CO. 
281 Franklin, cor. Batterymarch St., 
Boston, Mass. 



The Eureka Clip 

The most useful article ever invented 
for the purpose. Indisoensable to Law- 
yers, Editors, Students. Bankers, Insur- 
ance Companies and business men gen- 
erally, nook marker and paper clip. 
Doefl not mqtHnte tJie paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Samp)ecard,bvmail,free. Man- 
ufactured by Cong chelated Safety 
Pin Co., Box 121. Rlooiuficld, N. .1 . 





The Genuine 
Armstrong's 
STOCKS 
and DIES 



Acknowledged to be the best. Different sizes and 
capacities. Write for catalog. 

THE ARHSTRONO MFG. CO., Bridgeport, Conn. 

New York Office, 139 Centre Street 




Stall man* s Dresser Trunk 

'Easy to get at everything without 
disturbing anything. No fatigue 
in packing and unpacking. Light, 
strong, roomy drawers, Holds as 
much and costs no more than a 
good box trunk. Hand -riveted i 
strongest trunk made. In small 
room serves as chiffonier. C.O.D. 
! with privilege of examination. 

2e. Stamp forCatalog. 

P. A.STALLMO, 61 W.SpringSt.,Oolumbus,0. 



Modern Manufacture 
of Alcohol 

AN important series of papers on the manu- 
facture of alcohol appear in Supplements 
1603, 1604, and 1605, especially trans- 
lated for the Scientific American Supplement 
from th work of L. Baudry de Saunier. All 
who are in any way interested in technological 
matters should secure all of this very valuable 
series. These copies of the Supplement mailed 
on receipt of 30 cents, or they rray be purchased 
through newsdealers. Address 

MUNN & COMPANY. Publishers 
361 Broadway, New York 
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Scientific American, 



OCTOBES 6, I906. 



Inexpensive 
Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. AH orders must be accom- 
panied by a remittance. Further information sent on 
request. 



SALE AND EXCHANGE. 

FOR 8 A LB. — A slightly used engineering library, 
bound in tore j -quarter leather. Ten volumes. Regular 
price $50.00; will sell for $15.00. Address T. C. P., Box 
773. New York. 

FOR SALE.— Cyclopedia of Engineering, four vol- 
umes, bound in half morocco. Slightly used. Regular 
price $18.00; will sell for $4.00. Address T. C. P., Box 
773, New York;. 

A TECHNICAL SCHOOL desires to purchase 
second-band physical apparatus, especially electrical. 
Give foil description. Those havingsuch apparatustor 
sale, address M. 1.. Box 773, .New York. 

IF YOU WANT to buy a machine, engine, boiler, 
power equipment electrical, steam, pneumaticorother 
machinery anything in the machine line— Tell Us and 
we will see that you get full descriptions, prices, cata- 
logs, etc., from all the first-class manufacturers We 
charge nothina for the service. Address Modern Ma- 
chinery Daily News, Security Building, Suite 10, Chicago, 

STATE RIGHTS FOR SALE in new, valuable Regis- 
tering and Canceling Ballot Box patent. For particu- 
lars address E. K. Tolman, Worcester, Mass. 

FOR SALE.-Patent No. 817,480, issued April 10. The 
best Wire Snow Guard ever made. Reason for selling, 
other business. J. H. Fulmer, Nazareth, Pa. 

FOR SALE.— American School of Correspondence 
Course in Central Station Work. Fully paid up. Will 
take $30 for course, not including reference library, or 
$50 including library. L. C. Stover, Booneville, Iowa. 



BUSINESS OPPORTUNITIES. 

MOTION PICTURE MACHINES, Film Views, Magic 
Lanterns, Slides and similar Wonders For Sale. Cata- 
logue Free. Wealso Buy Magic Machines, Films, S:ides. 
etc. T. S. Harbach, 809 Filbert St., Philadelphia, Pa, 

MODEL ELECTRIC RAILROAD for sale. Two 
handsome cars : 60 feet track on trestles ; 5 feet bridge. 
Splendid equipment. Price, $175. Par sell, 129 West 
31st Street, New York. 

BUSINESS MAN OF BEAUMONT, TEXAS, well 
known in the community, would like to represent an 
important business concerii. A-l references. For par- 
ticulars write P, O. Box 622. 

WANTED.— Manufacturer who can make cheaply, 
oatent combination wood cabinet, Ironing Table and 
Step Ladder; large quantities required. Cash on de- 
livery. Address P. O. Box 1441, St. Louis. 

WANTED.-Engineer or Draftsman to invest $2,000 
in established business. Controlling interest or full 
possession. For particulars and full information ad- 
dress Investment, Box 773, N. Y. 

UPON receipt of $150 we will mail, postpaid, one box 
(100 sheet s 8x13) best grad e Carbon . For $2, t he Carbon, 
o ne best grade rib bon, and copy of " Shor t Talk on Type- 
writers." Wilbur's Typewriter Wks., Binghamton,N.Y. 

PLANS AND ESTIMATES are wanted for the build- 
ing of jetties of concrete or other material to protect 
and build up the beach front at Asbury Park, N. J. The 
right is reserved to reject any or all plans. Address 
Public Grounds Commission, Asbury Park, N, J. 

LET US BE YOUR FACTORY. Hardware special- 
ties manufactured under contract, models developed. 
We are specialists in patent articles. Prompt service, 
flist class workmanship, reasonable prices. America 
Company, Momence, 111. 

AUTOMOBILE EXPERTS are in constant demand 
at high salaries. Our seven weeks' course is the most 
thorough and practical, fitting men to drive, handle and 
repair. Day and evening classes. Special course for 
owners. New York School of Automobile Engineers, 
146 West 56th Street, New York. 

WANTED.— Prices on second-hand engineer's pocket 
books, civil engineering branch. State title, author, 
edition and condition and price expected. Write, giving 
address where tliey may be seen, to John H. Knight, 
361 Broadway, N. Y. 

WANTED.— To buy outright or use on a royalty basis, 
a garter-clasp or hose supporter. Must be small in size, 
simple in construction, easy to manufacture, and a 
novelty covered by strong patent. Address Clasp, Box 
713, New York. 

BARGAIN for one desiring a small and well-estab- 
lished manufacturing business, fully protected by 
patents, clearing $10000 annually. Investigation solic- 
ited. Inquire Manufacturer, Box 773, New York. 



HELP WANTED. 

DRAFTSMEN.— Desirable positions for experienced 
men at $9UU-$2,500. Advancement sure. Write to-day, 
stating experience, or call for personal interview. 
Hapgoods, 3u5 Broadway, New *Tork. 

WANTED.— Good executive to take charee of order 
and shipping departments of large electrical factory in 
Canada. Apply, stating experience, references, age, 
salary wanted, to Executive, Box 773, New York 



POSITION WANTED, 

A YOUNG COLLEGE GRADUATE desires to be- 
come identified with a well-established publishing busi- 
ness in the East as an advertising solicitor or in the 
circulation department. Address t. N. F., Box 773, New 
York City. 

PRIVATE PRACTICAL INSTRUCTION in the 

Engineering use of Algebra, Geometry, Logs., Trigo- 
nometry, SHderule, etc. Write Geert Blaauw, 111 East 
7th Street, New York City. 



PATENTS FOR SALE. 

PATENTS SOLD ON COMMISSION.-lf you wish 
to buy or sell a patent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- 
sively. 

WILL PURCHASE PATENT COVERING Gasoline 
Engine or Parts. Must be dirt cheap. For particulars 
and full information address F. Lovell, 604 Maple A.ve- 
nue, Independence, Mo. 



SITUATIONS AND PROFESSIONAL 
OPENINGS. 

EXPORT ADVERTISING SOLICITOR WANTED. 
— An advertisine solicitor having had long experience 
on export business can have a valuable position with a 
well-known export medium on proving his ability. Ad- 
dress Export, Box 773, New York. 



RUBBER STAMP MAKING.— THIS 

article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
perience in rubber stamp making. One ''lustration 
Contained in Supplement 1110. Price 10 cents. For 
Sale by Munn & Co. and all newsdealers. 



Scabbard, bayonet, F. A. Brags: 831,770 

Scaffold machine, F. Rudman 831,994 

Scale, computing, J. W. Culmer 832,011 

Scissors cutting guide, J. Linden 831,619 

Score sheet or card, rifleman's, E. T. Conley 831,934 

Screen plate, A. W. Crawford 831,936 

Seal, snap, E. J. Brooks 831,825 

Selecting and signaling system, R. J. 

Sheehy 831,687 

Separator, J. F. Custard 832,012 

Shade guide, window, A. B. Rush 831.631 

Shade bolder coupling, E. F. Pierce 831,628 

Shaft binder, C. F. Frazee ~ 832,015 

Shaft, means for journaling a vertical, K. 

Lohle 831 ,794 

Sheet feeding machine, O. S. Beyer 831,765 

Sheet metal tank, A. Hahn 831,719 

Shirt and collar, buttonless, R. Edwards. . 831.778 

Shoe, T. Skerrett 831,898 

Shoe filler package and making the same, 

A. Thoma 832,002 

Shoe polishing machine, Lay & Churchman. 831,881 

Shutter worker, J. P. Hurley 831,953 

Sign, illuminated, O. Herrmann 831,664 

Signaling systems, adjustable harmonic 

ringer for selective, J. Erickson 831.848 

Siphon, automatic, G. D. Ackley 831,817 

Skins, apparatus for cutting dried, J. 

Hemingway 831 ,866 

Skirt marker, A. Waterman 831,811 

Sleeping bag, H. E. Moore 831,733 

Smoke bell, T. C. O. Sherk 831,897 

Soap drying machine, F. H. Merrill 831,884 

Sound record, magnetic, V. H. Emerson.... 831,779 

Sound recording apparatus, T. A. Edison. . . 831.606 

Sound reproducing machine, C. A. Smith. . 831,900 

Spark arrester, W. L. Dudley 831,656 

Speed devi?e, variable, G. B. Rossman 831,685 

Speed drive, F. M. Chapman 831,601 

Speed regulator, Mosher & Curtis 831,563 

Spring fastening, F. Schindewolf 831,803 

Stalk cutter. W. C. Stevenson 831,689 

Stamp, phosphorescent, J. W. Aylsworth. . . 831,591 

Stanchion, D. D. & W. D. James 831,871 

Steam, apparatus for the generation of, I. 

H. Boyer 831,768 

Steam boiler, C. H. Smith 832,000 

Steam engine, E. H. Boocock 831,822 

Steam expander, C. A. Gilmore 831,785 

Stove, sectional compound heating, W. A. 

Standing 831,573 

Stoves, burner valve for blue flame oil, J. 

S. Frey '. 831 ,783 

Stovepipe ventilator, F. Kallsen 832,019 

Straw cutter, D> A. & J. F. Stewart, re- 
issue 12,534 

Stud, bearing, W. Wilson 831,816 

Superheater, F. J. Cole 831,644 

Superheater, C. H. Smith 831,999 

Switch operating device, truck, L. Lovoy . . 831,672 

Switch stand, Corts & Cooke 831,834 

Switching or telephone system, A. E. Keith 831,876 
Table. See Dining table. 

Table, R. Johnson 831,667 

Table, A. De Rubber 831,938 

Table, E. Mearis 831,967 

Tablet and book cover, removable, S. G. 

Campbell 831 .772 

Talking machine reproducer, E. Runge 831,995 

Talking machine sound box, L. F. Douglass 831,546 

Telephone attachment, W. A. Patterson 831,889 

Telephone or other switches, interrupter 

for automatic, A. E. Keith 831.875 

Telephone system, F. G. Bell 831,819 

Telephone system, automatic, J. Erickson. . 831,846 

Telephone transmitter arm, H. J. Guttman. 831,855 
Threshing machine feeding attachment, H. 

H. Bockelman 831 ,927 

Threshing machines, beater clearer for, 

Braaten & Disrud 831,769 

Tiles, device for forcing terra cotta, J. 

Elliott 831,607 

Time table, time operated, D. G. Hurd 832,018 

Tires upon vehicle wheels, means for re- 
movably attaching, J. C. Schleicher 831,632 

Tongue controller, wagon, L. J. Frogard... 831,661 

Tool, combination, I. E. Vanauken 831,583 

Toy, C. W. Townsend 831,907 

Track crossing, W. Yeatts 831,917 

Track extension, W. J. Cocklin 831.709 

Track laying machine, Wescott & Roberts. 831,757 

Trap, C. Christianson 831,929 

Trees, device for nourishing and strength- 
ening the growth of, A. Osborne 831,678 

Trolley pole controller, J. F. Boggs 831,530 

Trolley wheel, W. Livingstone 831,792 

Truck, J. N. Snyder 831,751 

Truck loading and unloading appliance, 

lumber, J. A. Sayward 831,686 

Truck, railway motor, G. S. Gundersen. . . . 831,948 

Truck wheel check, warehouse, C. Bourque 831 ,701 
Trucks, cast metal side frame for car, E. 

I. Dodds 831,655 

Trucks, falling bolster for lumber, Ratten- 

bury & Griffiths 831,682 

Turbine, elastic fluid, C. G. Curtis „. 831,540 

Turbine, steam, W. F. Limberg 831,558 

Tube corrugating machine, E. R. Stasch . . . 832,001 

Tube expander, Hand & Franson 831,720 

Tubes, manufacture of compound, J. H.- 
Nicholson 831 ,887 

Typewriting machine, F\ A. Cook 831,935 

Typewriting machine, Helmond & Cook 831,951 

Umbrella rib and stretcher connection 

therefor, P. V. Brady 831,823 

Vacuum pan, J. Irazoqui 831,556 

Valve, H. D. Pownall 831,742 

Valve and means for actuating the same, 

E. Morterud 831,798 

Valve, automatic, J. W. Ledoux 831,618 

Valve, blowing engine, J. F. M. Patitz 831,982 

Valve controller, flushing, C. A. Wulf 831,694 

Valve for air brakes, retaining and re- 
charging, C. B. Harrington 831,864 

V alve for fluid pressure motors, S. W. 

Brainard 831,824 

Valve, gas engine, J. L. Bromley 831,598 

Valve mechanism, engine, C. L. W. Trinks. 831,809 
Valve stem clamp and lubricator, combined, 

Williamson & Barker 831,814 

Varnishing composition and making same, 

A. E. Nienstadt 831,736 

Vault, burial, J. B. Murray 831,799 

Vault, burial, R. W. Thompson 831,906 

Vehicle, W. E. Birket 831,594 

Vehicle shifting rail, D. W. Connell 831,833 

Vehicle wheel, Johnston & Snideman 831,955 

Vehicle wheel, road, G. S. Ogilvie ■.. 831,979 

Vise, H. H. Abernathy 831,919 

Voting booth, Bruce & Delavan 831,703 

Voting machine, W. L. Fenn 831,659 

Voting machines, grouping mechanism for, 

W. I. T. Fosdick 832,014 

Wagon, dumping, P. Pinto 831,986 

Wagon hounds, adjustable pattern for, M. 

M. Huvett 831,870 

Wagon standard, W. W. Bruce 832,008 

Wagon trains, gear for directing, R. Jonas. 831,956 

Washing machine, P. P. Ankerson 831,761 

Watch, antimagnetic, H. S. Montgomery. .. 831,561 

Water closet flushing outfit, L. Lipp 831,671 

Water craft, A. J. & E. A. Suhm 831,636 

Water for use in baths, etc., carbonating, 

X. Erlinger 831,941 

Water purifying apparatus, natural, F. 

Julian „ 831 ,873 

Weather strip, T. J. Johnson 831,872 

Well drilling machine, C. M. McAfee 831,675 

Wheel. See Trolley wheel. 

Wheel, Hall & Hawkinson 831,860 

Wheel construction, F. C. Miliken 831,731 

Wheel lock, A. H. Pence 831,568 

Wheel rim, vehicle. F. A. Wilcox 831,586 

Winding machine, J. O. McKean 831,564 

Windmill brake, F. E. Benedict 831,529 

Windmill brake, A. J. Patch 8.';i,567 

Wire drawing drum, J. A. Horton 831,869 

Wire stretcher. G. E. Phillips 831,741 

Wire stretcher, R. Burnham 831,827 

Wire, trellis, H. L. Patthey 831,983 

Wire-working tool, combination, A. M. Mc- 

Leran 831.676 

Wood, preserving, J. T. Logan 831,793 

Woodworking machinery, feeding device for, 

J. R. Thomas 831 ,577 

Wort, fermenting, H. A. Schalk 831,748 

Wrench, Holton & Holmgren 831 .555 

Yoke bolder, neck, H. M. F. Leighty 832,021 



SORE THROAT 

To prove the Efficiency of 

Hydrozone 

to Sore Throat Sufferers, I will send 
One 25 Cent Bottle Free 

to everyone sending me this adver- 
tisement with 10 cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
genuine without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug- 
gists. Good until Nov. 10, 1906. 
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Dept. V, 63 Prince Street, New York 



"How to Remember" 

Free to Readers of this Publication 



Stop Forgetting 



You are no greater intellectually 
than your memory. My course simple, 
inexpensive. Increases' business capacity, social 

standing, gives an alert, ready memory for names, faces and business 

deiails." Develops will, conversation, speaking, etc. My booklet, 

"How to Remember," .sont tree. 

DICKSON SCHOOL OF MEMORY, 700 Kimball Hall, Chicago 



THE 
KEY TO 1 

5UCCE55' 



A Chain Drill 

that is built right— not only in spots, but all , 
the way through. It has a three-jawed chuck 
for holding round shank drills to % inch. 
The square shank style can't come within a 
mile of it for accuracy. $5 00 each. This 
Automatic Drill is made in the shops of 
G00DELL-PRATT COMPANY, Greenfield, Mass. 
Send for catalogue— free. 



Perhaps You Want To Know 



'.-*v 



rooi; 

i:atalohi:k' 









something about a particular 
Tool, or Tools. This 950 page, 
cloth- bound Tool Catalogue 
No. 2a tells you all you need 
to' know about every tool made 
with illustrations of each It 
will be sent to your address post- 
paid for $1.00 which you will get 
back trim the first $10.00 pur- 
chase you make from us. Write 
for it to-day. 

MONTGOMERY & CO. 
105 Pulton St., N. Y. City 



OILSON < s * SOL ' NE 



& ALCOHOL ENGINE 

A Boy or Girl can run it Send for catalogue 

GOES LIKE SIXTY 
^ SELLS LI KE SIXTY 
H SELLS FOR SIXTY 

IT..,.. ,n 

Bent 
on 
Free 
Trial 

For Pumping, Cream 

Separator, Churn, &e. 

GILSON UFO. 00. 

Fort Washington 

Wisconsin 




— LAUSON — 

The Easy Starting Engine of 
Honest Horsepower 

We challenge the world to make an easier 
starting engine than the Lauson. Every 
Lauson will develop more horsepower than we 
claim. More real improvements and less 
complication than any other. Guaranteed 
against breakage for 
one year. Handsome 
Catalog FREE. 

J. Lauson Mfg. Co. 

106 Car™ r Ave. 
NEW H0LSTE1N, WIS. 





Regal 
Marine Engines 

Four Cycle Automobile Type with 
Jump Spark Ignition. Single Cyl 
inders, in 1 l-'2, 3 and 5 h. p. Double 
Cylinders, 8 and 15 h. p. Four Cyl- 
inders, 30 h. p Also a superior line 
Of Stationary Engines. It pays 

5 Engine buyers to read our new 

-. catalogue No. 12. 

Regal G^oline Engine Co. 

COLDWATER, MICH. 



WELL 



DRILLING 
Machines 



Over70sizesand styles, for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



To Book Buyers 

We have just issued a new 
48 - page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 

MUNN & COMPANY 

Publishers of Scientific American 
361 Broadway, New York 




GENTLEMEN 

WHO DRESS FOR STYLE 

NEATNESS, AND COMFORT 
WEAR 1 HE IMPROVED 

BOSTON 
GARTER 



THE RECOGNIZED STANDARD^ 
The Name Is 
stamped on eve 
oop — 



CUSHION 
BUTTON 

CLASP 



LIES FLATT0 THE LEG— NEVER 
SLIPS, TEARS NOR UNFASTENS 



amplepair, Silk50c, Cotton 25c. 
j\.alj( don receipt of price. 



GEO. FROST C0.,MakerB 
Boston, Mass., TJ. S. A 



ALWAYS EASY> 



A Soft, 
Strong 
Toilet Paper 





Balaam Sanltlseue 1b Infused 

with aromatic Canada Balsam, 
which makes it antiseptic, it Is 
the softest toilet paper made. 
Comes wrapped in parchment 
in sealed cartons. CoBta no 
more than other kinds, and far 
superior— 10c, 15c, and 25c. 
You should have it. 
Fifty Sheets Tree, or $1 
worth Bent, prepaid, any- 
where in United States ana 
Canada, on receipt of price. 

SCOn PAPER COMPANY, 
504 Glenwqqo Ave., Phil*. 



Mound City Dishwasher 

The Only Scientifically Constructed 
Dishwasher on the Market 

No More Drudgery 
Dishwashing Made Easy 

"Washes all kinds ot dishes, 
glass and silverware. Can be 
ust i on gas. oil. wood or coal 
stove. Family size will w;isn '20 
to 30 assorted pieces atone lime. 
There is more popular demand 
for a cheap, practical and dura- 
ble Dishwasher than any article 
that can be mentioned. Every 
lady wants one. Agents wanted 
Our agents, both men ;tnd 
women, are making Big Money 
Secure the agency tor this won- 
derful seller in your territory. 
Agents wanted f n all foreign 
I countries. Send at once for 
1 testimonials, full particulars 
^ and prices. Dept. B. 

Oept 628. St. Louis, Mo. 




iMiM±> 



Mound City Dishwasher Co., 



Wizard Repeating 



LIQUID PISTOL tp 




Will stop the most virion- dog (or 
man) without permanent injury. Per- 
fectly safe to curry wiihout danger o 

leakage. Fires and recharges by fulling the (rigger. Loads 
from any liquid. No cartridges required. Over 6 shots In oua 
loading. All dealers, or by mail, 50e. Kubber-covered holster, 6c. extra 

Parker, Stearns & Co.. 226 South St.. Dept. G, New York 




WALRUS 
ROOFING 



R.tin, snow, 



wind, frost and sum- 



mer son are powerless against it. On 
a barn, a factory or a dwelling it will 
give perfect results tor years after 
other roofings art worn out. Our free 
sample shows its value, Write for it. 
WAKKEN < HEMH Af. & SIFG. CO. 
IK Battery Place, New York 



THE INTERNAL, WORK OF THE 

Wind. By S. P. Langley. A painstaking discussion 
by the leading authority on Aerodynamics, of a subject 
of value to all interested in airships. Scientific 
American Supplements 946 and 94'?'. Price 10 
cents each, by mail. Munn & (Ympany, 361 Broadway, 
New York City, and all newsdealers. 



Convert 
Your 



Bicycle ,n a t0 Motorcycle 

at small cost by attaching 
the self-starting: 1HIE 
*Z H. f. Power Outfit. 

This includes all parts by 
which anyone can easily 
make apowerlul.durable 
motorcvcle. weight 48 lbs. 
Bolts to frame. Speed 2 10 30 
miles an hour. A hill climber. 

Hundreds in use. Send stamp tor outfit catalogue. 

MuIORCYCLE EQUIPMENT CO., Hammondsport, N. Y. 
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CONVERT Your BICYCLE 
INTO A MOTOR-CYCLE 

with one of Our Attachable 
Outfits. Finished Motors and 
Rough Castings trom 1 1-1 to 
10 h. p. for Bicycle, AutOmO 
bile, Marine or stationary. 
Send stamp for catalogu 



STEFFEY MFG. CO., 2941 W. Girard Ave., Phila., Pa 




19 6 

THOMAS 
AUTO=BI 

Model No. 44. Price Si 45 

Three Horse Power. Simplest motorcycle on the 
market. Agents wanted everywhere. Catalog free. 

THE THOMAS AUTO-BI CO. 
143(1 Majiira Street Buffalo, N. Y. 




October 6, 1906. 



Scientific American 
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HENRY CAREY BAIRD & CO. 

Industrial Publishers, Booksellers and Importers 
810 Walnut St., Philadelphia, Pa., II. S. A. 

ff£f~ Our New and Revised Catalogue of Practical and 
Scientific Bo-fcn, 94 pages, Suo (Oct 1, 1906); Catalogue of 
Chemical Technology and General Chemistry, July 1, 19 Jo 
(New ant Up-to-Date): a Catalogue of Books on Metal- 
lurgy, Minimi, Prospecting, Mineralogy, Geology, Assay- 
ing, Analysis, etc.; a Catalogue of Books on Steam and the 
Steam, Engine, Machinery, etc.; a Catalogue of Books on 
Sanitary science. Gas Fitting, Plumbing, etc.; and our 
other 1 ataloaues and Circulars, the whole covering every 
branch of Science applied to the Arts, sent free, and free of 
postage to any one in any part of the world who will fur- 
nish his address. 
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AUTUMN'S golden daysshould be 
made a most profitable forerun- 
ner of Winter's frigid rejgn by follow- , 
ing the example of thousands who 
have found, to their delight and the 
good health of their bank accounts, 
that the 

PECK -WILLIAMSON 
UNDERFEED FURNACE 
Saves 1-2 to 2-3 on Coal Bills 

Wq might grow eloquent ourselves in tell- 
ing of this modern furnace-marvel, with all 
thefireontop, which gets asmuch heat out of 
the cheapest coal as high-grade anthracite 
will yield in an Overfeed. We prefer, how- 
' ever, to speak through the enthusiastic and 
voluntary testimony of those who know and 
want others to know the exclusive saving 
lasting worth of the Underfeed. 

Mr. Joseph A. "Warren writes from Cumberland 
Mills, Maine, and Maine folks know just what cold 
weather is: 

"I have used the Underfeed Furnace one Winter 
With ENTIRELY SATISFACTORY results. I find 
that a ton of soft slack coal will go as far ass ton 
of anthracite coal costing TWICE AS MUCH. We 
have no dust In the house and the furnace con- 
sumes all gas and smoke. The heat Is regular and 
We have abundance of pure. Warm air." 
Our Underfeed booklet Is erowdedwlthfac-simile 
testimonials just as cheerful. Can't we Bend It to 
youf Heating plansand services of our Engineer- 
ing Department are yours — FREE. Write to-day, 
giving name of local dealer with whom you prefer 
to deal. Illustration shows furnace without easing, 
cut out to show how coal Is forced up under fire. 

THE PECK-WILLIAMSON CO., 351 W. 5th St. Cincinnati, 0. 

Mr.Dealer, Write for Our Proposition of Profittoi/ou 
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Patented 
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ELECTRICITY 

Oldest and best school in world teaching 
electricity exclusively. Course complete 

IN OWE YEAR 

Students actually construct Dynamos, Motors 
and electrical instruments. Graduates hold 
good positions. Fourteenth year opens Sept. 
26'. Send for free i atalog to Bliss Electrical 
School, 214 G Street N. W., Washington, D. C. 



Sniid 15c. for 3 months' trial subscription to 

The Business Man's Magazine 

Tim best business masaaine in the world. It 
will give you each new development— te:ich you 
all the new and easy ways of doing: work — teach 
you Salesmanship, -Accounting, Book-keeping, 
Cost Accounting, Advertising, Business Man- 
agement, Banking, Insurance, Mnancial Man- 
agement, Collections and Credits, the whole 
field covered. Price $l.i'0 a year. 

THE BOOK-KEEPEtt PUBLISHING CO. Ltd. 

59 Fort Street, Detroit, Midi. 



Zinc, electrolytic production of, V. Engel- 

hardt 831 ,843 

DESIGNS. 

Bag frame, Oswald & Goerk 38,254 

Bottle, V. C. Bell 38,250 

Curtain, lace, H. Browne 38,256 

Dish, J. Williamson 38.249 

Drinking glass or similar article, W. Helmer 38,248 

Garment hanger, J. B. Bleichrode 38,255 

Glass plate, N. Franzen 38,251 

Lamp, gasolene, D. H. Chisbolm 38,253 

Tiling, A. G. Voight 38,252 

TrJADE MARKS. 

Agricultural machinery, certain named, G. 

W. Sillcox 56,470 

Bacon, L. Stutz & Sons 56,484 

Biscuits and crackers, C. D. Boss & Son... 56,415 

Bitters, A. Bondy 56,438 

Blowers and forges, Champion Blower & 

Forge Co 56,444 

Blue, ball and wash, Heller & Merz Co 56,482 

Boots and shoes and other articles made of 
leather, liquid dressing for, International 

Shoe Co 56,413 

Boots and shoes, leather, Beasley Harwood 

Shoe Co 56,408 

Boots and shoes, leather', Evans Shoe Co.... 56,411 
Boots and shoes, leather, Geo. E. Keith Co. 56,412 
Boots and shoes, leather, Smith-Briscoe Shoe 

Co 56,423 

Boots and shoes, leather, C. S. Stearns. . . . 56,424 
Boots and shoes, men's leather, Streng & 

Thalheimer 56,426 

Bottle heating kettle, H. H. Waugh 56,474 

Brooms, whisk, J. S. Barron & Co 56,435 

Brushes, Wooster Brush Works 56,479 

Candy, Lipps-Murbach Co. of Baltimore 

City 56,456 to 56,458 

Cedar shavings or chips chemically prepared, 

A. G. Jones 56,453 

Cigars, Duncan & Moorhead 56,410 

Claret, S. Hochstadter 56,450 

Coffee, S. S. Pierce Co 56,467 

Cotton piece goods not figured or printed, 

unbleached, Busk & Jevons 56,443 

Dress shields, Amolin Chemical Co 56,431 

Dress skirts and underskirts, Lion Bros. Co. 56,455 
Dyestuff, Badische Anilin- & Soda-Fabrik. . . 56,434 

Embalming fluid, J. Ralph 56,464 

Fertilizers, Navassa Guano Company of Wil- 
mington 56,420 

Fire kindler, chemical, T. D. Bausher 56,436 

Flour, wheat, Northwestern Consolidated 

Milling Co 56,463 

Flour, wheat, Windsor Milling and Ele- 
vator Co 56,478 

Fruits, vegetables, preserves, and jellies in 

tins and glass, National Grocer Co 56,462 

Furniture consisting of chairs, tables, desks, 
taborets, divans, sofas, and bedsteads, 

G. Stickley 56,425 

Grooming machines and their parts, Amer- 
ican Shearer Manufacturing Co. 56,430 

Headlights, lanterns, and lamps, Badger 

Brass Manufacturing Co 56,433 

Lard, IT. P. Fritot 56,447 

Lead and oxids of lead, white, National 

Lead and Oil Co. of Pa 56,416 to 56,419 

Leather polish, Whittemore Brothers & Co. 56,428 
Locks, padlocks, and keys, Miller Lock 'Co.. 56,461 
Meats, smoked, Schwarzschild & Sulzberger 

Co 56,468 

Medicinal preparation, J. D. Riedel Aktien- 

gesellschaft 56,451, 56,452 

Mucilage, liquid adhesive starch gums, and 
liquid adhesive sizings and pastes, 

Arabol Manufacturing Co 56.407 

Oil, castor, Marsh Oil Co 56,459 

Oil, olive, D. S. Francesconi 56,446 

Paints and pigments used for paints, stains, 
and paint oil, mixed, Sherwin-Williams 

Co 56,422 

Paints, varnishes, enamels, blacks, rough 
stuffs, and pigments used for paints, 

mixed, Valentine & Co 56,427 

Perfumery, toilet waters, extracts, and col- 
ognes, D. R. Bradley & Son 56,441 

Potash, A. Mendleson's Sons 56,481 

Potash and lye, A. Mendleson's Sons........ 56,460 

Purses and satchels, leather, A. & E. 

Leather Goods Co 56,406 

Remedy for certain named diseases, Ripans 

Chemical Co 56,465, 56,483 

Remedy for rheumatism, O. C. Brown 5^,442 

Shoes, leather, W. D. Braekett & Co 56,409 

Soap, laundry, J. G. Haas Soap Co 56,414 

Spiced seasonings, William G. Bell Co 56,477 

Sporting goods, certain named, A. G. Spald- 
ing & Bros 56.429 

Steel, crucible, tool, drill, and pick, Dun- 
ham, Carrigan & Hayden Co 56,445 

Stoves and ranges, cook, P. D. Beekwith.... 56,454 
Tobacco, natural leaf twist, Ryan-Hampton. 

Tobacco Co 56,421 

Washing machines, White Lily Washer Co., 

56,475, 56,476 

Whisky, Black & Greiwe 56,432 

Whisky, Bergin & Brady Co 56,437 

Whisky, Bonnie & Co 56,439 

Whisky, W. Borgmann 56,440 

Whisky, F. He30un, Jr 56,448 

Whisky, Hiram Walker & Sons 56,449 

Whisky, Rosenfield Bros. & Co. 56,466 

Whisky, B. J. Semmes & Co 56.469 

Whisky. Straus Brothers Co 56,471 

Whisky, Thixton, Millet & Co 56,472 

Whisky, A. Breslauer Co 56,480 

Yeast in solid form, Vienna Pressed Yeast 

Co 56,473 




E. H. Beach, Editor 




LABKLS. 

'Fort Leavenworth Sifted June Peas," for 

canned peas, Bittman-Todd Grocer Co. . . 13,098 

'Lapin's Magic Felt Hat Cleaner,'* for 
cleaning preparation, Essential Chem- 
ical Co 13,099 

'Natural Mineral Water," for mineral 

water, Ledgerwood Bros 13,095 

'Noc," for cigars, W. Knoch 13,094 

'Orchid Early June Peas," for canned peas, 

Bittnu?.n-Todd Grocer Co 13,097 

'Pennyrile," for flour, Farless & White 13,096 

'Picture-Phone, ' ' for coin operated talking 
and picture displaying machines, L. P. 
Valiquet 13,103 

'Pneumonia Bag," for bags designed to 
cover the chest area of the lung in the 
human ibody, American Rubber Co 13,101 

■'The Decker Ledger and Balance Combined," 

for account books, L. Decker 13,102 

'The Electric Cleaner and Polish," for a 
cleaning and polishing preparation, E. 
T. Lucas 13,100 



Trade Marks 

Designs 

Copyrights &c. 

Anyone sending a sketch and description may 
outckly ascertain our opinion free whether an 
invention is probably patentable ^Communica- 
tions strictly conrldential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, hi the 

Scientific American. 

A handsomely illustrated weekly. J,ar8est clr- 

MUNN & Co. 361 "^ New York 

Branch Office. 626 V St.. Washington, D. C. 



PRINTS. 

"Better Than Honey," for syrups and 

crushed fruits, J. Hungerford Smith Co. 1,800 
"Fall and Winter Styles 190<6-'07," for 

clothing, Garson Meyer & Co 1,802 

"Picture-Phone," for coin operated talking 

and picture displaying machines, L. P. 

Valiquet 1,804 

"The Energy $1 Will Buy," for flour, L. P. 

Hubbard * 1,801 

"The Kismet Company," for glass and bottle 

holders, Kismet Co 1,803 

"The Purest in the Field," for whisky, 

Seiter & Kappes 1,799 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any pateiJ! 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date bt 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in 
ventors for any of the inventions named in the fore 
going list. For terms and further particulars 
address Mnnn & Co., 361 Broadway, New York. 



Hammer the Hammer 



or Drive a Nail 
with an 



A 



M 



/ 



71 




/ 



Hammer, $5 

Hammerless, $6 



Iver 
Johnson 

SAFETY AUTOMATIC f 

Revolver 



but don't try it with any other. The Iver Johnson is equipped 
with our automatic safety lever that must be in place before the 
hammer can touch the firing pin and the lever cannot be in place 
unless you purposely pull the trigger all the way back. 

Pull the trigger and an Iver Johnson is just as sure to fire 
as it's sure not to go off any other way. 

For absolute reliability, accuracy, finished protection in every 
detail of material and workmanship, the Iver Johnson has few 
rivals and no superiors. It is made and guaranteed by the 
largest manufacturer of revolvers in the wprld. We make and 
sell almost as many revolvers as all other American makers 
combined. The quality of our goods is the reason. 

Send for Our Booklet "Shots" 

It's full of firearm lore; gives important facts that every owner of firearms 
should know, and goes into the details and illustrates by sectional views the 
peculiar construction of the Iver Johnson. 

Iver Johnson Safety 
Hammer Revolver 

3-inch barrel, nickel-plated 
finish, 22 rim fire cartridge, 
32-38 center fire «|- aa 
cartridge - - ¥ wiUU 



These revolvers can be fitted, I | lfA « LLmmam C*( a 1» 
at extra prices, as follows: blued I IVfir J Oil IIS Oil OaTeTj 

finish, 50c. ;2-in. barrels, no extra / ~~ " ~ 



charge; 4-in. barrel, 50c; 5 -in. 
barrel, $1.00; 6-in. barrel, jfi.50; 
Pearl stocks, 22-32 caliber, $1 .25 ; 
38 caliber, $1.50; Ivory stocks, 
22-32 caliber, $2.50; 38 caliber, $3. 



Hammerless Revolver 

3-inch barrel, nickel-plated 

finish, 32-38 cents 
fire cartridge 



finish, 32-38 center ©*% aa 




For sale by Hardware and Sporting Goods dealerB every- 
where, or will be sent prepaid on receipt of price if your 
dealer will not supply. Look for the owl's head on the 
grip and our name on the barrel. 

IVER JOHNSON'S ARMS & CYCLE WORKS 
170 River Street, Fitchburg, Mass. 

New York Office: 99 Chambers Street 
Pacific Coast Branch : P. B. Bekeart Co., 2330 Alameda 

Avenue., Alameda, Cal. 
European Office: Piekhuben 4, Hamburg, Germany 

Makers of Iver Johnson Bicycles and Single Barrel Shotguns 



I Hammer 
I hammer 



Accidental 

Discharge 

■impossible 



LET US BE YOUR FACTU.KI 

WRITE FOR ESTIMATE ON ANY ARTICLED 
YOU WAKft MANUFACTURED 
Stampings, Models, Exper. Work 

write for free booklet 
the close machine a. stamping co. 

970 Hamilton St., Cleveland, O. 



Bad 



-DON'T DRINK 



Buhring Water Purifying Co. 

68 Murray St.. New York 



Water 



WE HAVE 



AN INTERESTING 
PROPOSITION TO MAKE 

to parties Interested In boilers, engines, feed-water 
heaters, dynamos, separators, traps and expansion 
joints for steam and water. P.-K. Engineering Co., 
Chemical Builumg, St. Louis, Mo. 



A Mail Order Business. 



BEARINGS 



JOHN C. SPARKS, B. Sc , F. C. S. 

Chemical Expert 

Analysis made of trade products, water, etc.; advice 
in processes and patents; litigation. Office and la- 
boratories, 16 Beaver Street, iNew York City. 

" K ^?. E " BALL 

For thrust or weight or both. 
Ko fitting, just push them on. 
All sizes 1-4 in. Shaft and up. 
10 cts. in Stamps lor samples. 

PRESSED STEEL MFG. CO., 545 The Bourse, Phlla,, Pa. 
AUTOMOBILE INSURANCE 

Every owner of an Auto should insure his car against 
loss or damage, whether in actual ridiner or in transit. 
We fullyinsure you against such loss or damage, how- 
ever sustained. Premiums low Fullest reliability. 
H. W. SEALS, ?6 William Street, New York 



WE MAKE GOOD 

models. W e d o experi mental work, and d o it good, We 
manufacture and sell electrical and mecnanical appar- 
atus at the correct prices. Agents wanted everywhere. 
United Electrical Mfg. Co., 53 Vesey Street, New York. 



SHOP ROOM TO LET 

FULLY EQUIPPED MACHINE SHOP 
S. A. NICHOLAS, 30 Greenwich Avenue 



| lajTJftljmADIiGE} Corliss Engines, Br. 

1 IV1 Band Bottlers Macbinerv. THE VII. 
IA..A.J MFG. CO. 899 Clinton St., Milwaukee, 



Brewers 

^,TBR 

Wis. 



Mnnn? *■ EXPERIMENTAL work. 

illUULLu Inventions developed. Special Machinery 
E. V. BAILLARD. 24 Franklort Street. New York. 



RUBBER. 

PARKER, STEARNS & CO., 228-229 South Street, New York 



Expert Manufacturers 
Fine Jobbing Work 



DRYING MACHINES. 



S. B. WORRELL 
Hannibal. Mo. 



GEO. M. MAYER, 1131 MONADNOOK, CHICAGO 

working DRAWINGS 



M In I Acknowledged by shrewd businessmen 

■■* ■ * one of the most pleasant and profitable 
business in the World. Stop working for others— big 
profits— money comes with orders- our plan for siarttng 
beginners is a sure winner and offers you a chance to 
get in business for yourself. Full particulars for stamp. 

A. FRANKLIN-HOWARD CO., Kansas City, Mo. 
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Removed to 183 Milk Street. 



LEARN WATCHMAKING 

We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 
ST. LOL1S WATCHMAKING SCHOOL, St. Louis, Mo. 

LfcAKW PLUMBING structionat our school 
under the supervision of expert plumbers will enable 
you to earn regular plumber's wages. We have a special 
department to aid our students in securing a position 
after graduating. Wr te to-day for FREE ILLUS- 
TRATED CATALOGUE ST. LOTUS TRADE 
SCHOOL, 3972 Olive Street, St. Louis, Mo. 



Magical Apparatus. 

Grand Book Catalogue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MART INK A & CO., Mfrs., 493 Sixth Ave., New York. 



Telegraphy 



Circular free. Wonderful 
automatic teacher. 5 styles 
»2up. OMNIGRAPH 
CO., Dept. 52, 89 Curt- 
laiult St., New York. 



t he schwe.rdtle stamp co. 
► Steel stamps, lette.rss, figures, 
bridgeport conn. 




We manufacture Metal Spe- 
cialties of all kinds, to order; 
largest equipment; lowest pric- 
es Send sample or tDCC 
I model for low estimate and best expert advicer II bb 
THE EAGLE TOOL CO.. Dept. A, I liiciimuvl, O. 



Dies, Tools, Models and Special Machinery. 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 
Adopted by principal storebouses in New York & Boston 

Manfd. by VOLNEY W. MASON & CO., Inc. 
Providence, it. I., U. S. A. 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BY contract, punching dies, special machinery. 
E.KONIGSLOW STAMP1N6.& TOOL WORKS, Cleveland, 0. 



Experimental & Model Work 

Wr. & advicefree. Wm. Qardam & Son, 46-51 Roae St.N.Y 
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Scientific American. 



October 6, 1906. 





IF YOU OWN A ROOF, USE 

M I C A -N 1 D U 1: aci y l{ 00 li 1 1 E 1 a d a » i> n> g It i rt . M I C A - HO I D 
til jnool ajt&bu „oter. wind, ro* arid climatic tbanjcs. 
bed will lafit A 1 . f .- 1 Mr: ■■ *ltto reasonable care. We pay 
thH fr^JKhc. Samples npnn requeat. Writetoday. Address 

ASBESTOS MFG. & ROOFING CO. 

Marnilfcctprere T>f Everything in the Albeitos Line 
JIB CARR STREET ST. LOUIS, MO. 




tanaaEE 

Stationaries, Portables, Holsters, Pump- 
ers. Sawing and Boat Outfits, Combined 
; with Dynamos. 

Gasoline* Gas* Kerosene. 
Send jor Catalogue. 
State Power Needs. 
CKAETEfl &AS ENfrtffE CO., Box 14g, &TEfcUM«> tLL. 



Money* 



Alt wnr.et.oratioirestprtcwt B&tLfU.lraad 
Track and Wapon nr Stock Scales made. 
Also 1000 useful articles. Including Sales, 
Sowing Machinea, Bicycles,, Toots, etc- e^bte 
Liets Kri»e Chicago scale Co.. Chicago, 1"» 



BauscK & Lomb 
Reading Glasses 




The lenses cf these large magnifying glasses are carefully 
ground and polished and are mounted in durable nickeled rim 
with ebonized handle. Every Scientific American reader 
au^lit to have one of these' glasses. There are hundreds of things 
t.i every day work that are easier to see with a little magnification. 

2 inch lens, $0.75, Post Paid. Catalog on 

3 inch lens. 1.20, Post Paid, request. 



PRICES: 



Bausch <&. Lomb Opt. Co., Rochester, N. Y. 

New York Boston Washington 

Chicago San Francisco 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R. H. MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



IT PAYS BIG 

To amuse the 
Public Wi 



'Motion Pictures 

NO EXPEJlIEtfCiE NEQEaUCT 
an our Lnitruction Book and 
j ■■Eutinmnj Guide" [.--IK all. Wa 
| famish Complete Outfit* with 
Big Advertising Peiten, ate. 
Hud.hjtous dramas brimful offliD, 
travel* history. rehgioB. temper- 
ance work and sonps-alluattnted. 
One irtac. .in do it. A.*t<inj ■ h. ng 
Oppcrtunlty in any locality iot 
..in.-:: with a Y.::~\r- us- ■!■• y tosllair 
in churches, school houses, I odgo 

balls, theatres, etc Big profits «acb «it*Tt*inmniit, Others 

do it, why not you? It's easy; write to us and wc*U tell yon 

bow. Catalogue free. 

AMUSEMENT SUPPLY CO- 467 CbcraicalBankBldi..,CBIGAGO- 





TAPES AND RULES 

ARE THE BEST. 

for sale everywhere. Send for 
Catalog No. 16. 

LUFKIN RULE CO. 

Saginaw, Mich., U. S. A. 

New York and London. 



v 126 «u3| . *•> L Vulcan Place 

^ ev WcanlronWorV* c °- 



STEAM USERS 



Hainfiow PacKing 

The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can' t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark— the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full 'length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER HFC. CO. 

16 Warren St., New York 



*# 




ee& not 

to be 
distinguished^ 



/hmOther Metv_x, 
but rather 

idenlified/^ihengl 

Which means, 1||| 
o as^our neiqhbor doea£ 

fjjS Vse the 




fe VNDERWOOD TYPEWRITER CO.^ 

ff^t 2.1 1 BROADWAY. fSBfl 

NEW YORK. ^W 



C. Maxwells stand second in 
number of cars sold during the 
past year. No more coul d 
be sold because no more could 
be made. 

Multiple Disc Clutch. Three-point Sus- 
pension of Motor and Transmission ( Unit). 
Metal Bodies. No Noise. No Vibration. 
Equipped with Ajax Tires guaranteed J or 
5 y ooo miles riding. 

Send for our book, " Facts and Testimony, » T 
which contains letters from 89 owners who enjoy 
telling what they know of the 'Maxwell." Free 
to those sending for our catalogue. 

20 H. P. Tourinff Car 10 H. P. Tourabou* 

$1,450 $780 

Write Department 22. 
MAXWELL. BRISCOE MOTOR. CO. 

Members American Motor Car Manufacturers' Association 

FACTORIES : 

Main Plant'* TARRYTOWX, N". T. 

Chicago, III Pawtucket, R. I. 

AGENTS IN ALL LARGE CITIES 



THE"BESTUGtfT 

The 

most brilliant, 

economical light 

made. Our light gives 

lOO-candle power at 

the small cost ol 2c per week. 

la portable and there is no dirt, grease, 
odor or smoke. Over . lOO.different styles— 
.very one warranted. 

Agents wanted Everywhere. 
THE BEST LIGHT CO. 

Owners of Original Patents. 

8? E,. 5th St., 
Canton, O 



Something you need to know about. 



ailT0.x£iARINi> 

My J^ ga soune v NG,Nt 

■•" ■■•*■ Engine Only 

l*H.P.*33' J 

3H.P.S44 00 
DO YO IT RE, AL1 Z r ^- J 5H.P.*83<» 
WI\ei\you b\ry our 5 HORSE POWER MOTOR 
you owi\ the best £asolir\e er\iir\e ever 

rcvade for its siz.e arvd weig,l\t. *■> 

CATALOGUE. 1 to 20 HP. for the asKir>4 » 
Detroit Auto-Marine Co., 75 Wade Bldg., Cleveland 
The Bourse, Philadelphia. 19 Cortlandt St., New York 



MILLS FOR ALL MATERIALS. 

OUR BUSINESS IS TO MAKE. 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PUt-VLRIZING ALL HARD SUB- 
STANCES. Wt HANDLE ALL 
MNOi OF MATERIALS fROM C0T- 
— TON-SEED 10 ROOTS AND HERBS. 
Bt AM UNEXCELLED PRO- 
CESS. IF YOU WANT 
,, .ANY KIND OF A 
LilMlll OR GRINDING 
MACHINE. COME TO 
>U5 AND YOU WILL 

QE.T THE BEST 

— ANB STILL SAVE 

m WMJHWtZAto Y0U J" J*ey £ 
% 3SBM4 Ht nutty rwumutD " won f WW 
5PROUT, WALDRON & CO. 

fmm catalog m '4.) muncy, Pa.,. 




?Su USE GRINDSTONES ? 

If ho we can auppp? .^ou. Ah site, 

ni <m lit Nil and iiunmiiiiiccl. alwaye 
]tcpt in Btocfc. - rlsnjemoer, we makE ■ 

fcpei.'ialTyof scler-tini? pt chips tor all ape- 
cial nnrp[>»ea. Send for ctitaiopv<£ " I " 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. 0. 




- tBDTDWrHCAEiLOOI'E AND SAMHMS ., ■ 

Star Expansion Bolt Co.. Cedar & West Sts., New York 



PORTABLE CONCRETE 

Block ritachine 

Ambitious yOnnjf mea cfln start 

flue -!ii- Mi'-. -.-. I ': 1 1 ■ : '- • ■ i L - : « I ••'.:■ MIMilT;'.- 

t>le,. easily ejcpfinded . . . 

' Bl.ockfi qoat l> Crjnts to make, sell 
for 13 cents, One man c;uv make 
200 blocks 'ji'er day. WnoleontUt 
costs ils&fta 

■ Hariri, water and Pcr-lancl cOmcnt 
only materials reqTiired. 
Stnt on tr-iai,- ■ - 

THE PETTYJOHN CO. 
615 N. Bth SI., Torre Haute. Ind. 





the HatttejTS Lamps 

For II mill.'. Store aoct Street 

We also manufacture Table Lamps, 

Wall' Lamps, Chandeliers, ■ Street- 

Lamps, -Etc. . 100 Candle Power 

SflVfih. hours ONE CENT. ' No 

W.cLri No Smoke. No Odor. 

Al^lutaly safe.' THEY SELL AT'SIGHl 

El'-.Tj'aCije'terrir.cirvtogoodagenta, US* Write Cct 

ca.talc>jzu* and yricaa, 

Chicago Sofar Light Go k Dept.G, Chicago 



Universal SCRAPER! 




9 m| urn f Vi OMI WHfll 1-1»^ 

75 rent a. buys Q 
the best Scraper e* 
ever matle. Try Jt *. 

i doors or meat T 
__ocka. 

Send ior free ci.Ui.Qj; >o. .17 E. V 

THE h\ S. STARRETT CO. | 
ALhol, irlnaa, ^ 




pon a J^een 

as a keen 

r. depends upon 

ffecriw strop. 



Mfflfffl 



is made "of specially 
tanned leather and . 
will unfailingly pro 
duce a perfect ed^e 
KOKEN BARBEriSailPPlY^CO. ST.LOUIS'om'o 




iYqur Dwn Electric Light Plant. 



- We iviiVt ^tanQKifl Lomutete (Jmtli*foi any size plnecs hu miner homes, 
jr^^tlencet^ Launcbes; yacritisi, etc. Every. rteiai] hiclutletl; wjfy bear cua- 
tenal money can bn> r ; tborouchJy practical; wj simple ntj electri^mn ry- 
quired. Livht all' the "time .with our storage JJaMery Uutlttn. .' <.a^, 
GaqailBei Kerosene or Steam engines used j^lve plenty of power fur 
pumpinc water H sawing wood* refrigeration, etc 
* Or latest printed mailer eoverlng over a hand red outfits address ■ 
ELKCTltlO D&JPA1LT31KNT 



RICHARDSON ENGINEERING CO. Hartford. Conn. 




ail motortlom Is agog over 
the advent of Model H, the 
brand new four-cylinder 
Cadillac for 1907, now 
ready for instant delivery. 

In every particular this car is not only 
up to theminute, but is really tmo years 
ahead of any other machine on the 
market. Its many improvements, its 
mechanical completeness, its superior 
finish and design, make it imperative 
for you not to take another step in the 
purchase of a car until you have 
learned all about this 
wonderful 



— an automobile 
whose smooth and well- 
balanced action is almost marvelous 
when compared with that in what has 
heretofore been accepted as the highest 
type of motor car. The new and exel usive 
double acting steering gear greatly in- 
creases safety of riding ; surprising ease 
of control is gained through the perfect 
planetary transmission ; a new marine 
type governor regulates the speed of the 
engine under all conditions, minimizing 
vibration and fuel consumption ; the in- 
dependent steel suspension for engine 
saves wear and strain. 

These and a dozen other reasons why 
you ought to choose the Cadillac will be 
explained by your nearest dealer. His 
address, also finely illustrated booklet 

N will be sent on request. 

Model H will accommodate five per- 
soh»4. 30. Jun*se power; cnpu'^1- 1 of 50 

miles. an hour- Price, J2 ,50). 

RUNABOUT. 1790: MODEL M, LIGHT 
TOIRIKC CAR. %<m. AH prices I. o. b. 
Detroit, ind do not Include Janus. 

CMDILXAC JTOT0R CAR COMPANY, 
Detroit, Michigan. . 
Tlembtr As$q, Licensed 'Pluto. Tifrs. 



There is an Apple Igni- 
tion System for every kind 
of gas engine — stationary, 
automobile or motor boat. 

No matter what kind of a motor you have, if it 
does not generate the ignition current it uses, it is not 
as efficient, economical, or reliable as it can be made. 
This is how the Apple Dynamo Storage Bat- 
tery System works. 

The dynamo, turned by the engine fly-wheel, 
charges the storage battery, and the battery current 
is used for igniting. This method insures a constant 
and reliable source of current of constant voltage which 
Will get full force from every firing of your engine- 
Write to-day stating whether your engine is touch 
or lump spark. 

THE DAYTON 
ELEC. MFG. CO. 

98 St. Clair Street, 

Dayton, - ohio. 





The D/AGRARH 

The Improved Stencil Cutting Machine 

Is a saving, of '90 per cent, in your Shipping 
Department worth considering 5! 
. a I'.e quest will bring our illustrated book- 
let describing the Diagraph and our " No 
Error" System ot shipping goods. 

American Diagraph Co. 
10 JV. Second Street, St. Louis, V. s. A. 

HANDSOME PROFITS 

• are realized by growing pineapples in 
Porto Rico. Our coOperativ plan allows 
non-residents , to obtain plantations by 
small monthly payments. Large annual 
returns and absolute security No frosts, 
no tariff, cheap labor and cheap freights. 
If you warit to know all about beautiful 
Porto Rico and our attractive proposition 
send for free booklet. 

LA FORTUNA FRUIT CO. 
1 JladlsonAve. New York 





HUM South Clinton Street* 



